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^ ^'^^ ^yrtflM- ifl^l ^]3^^ "^VtflM-sl ^c>l£ 37112] «y:tim-l-^ ^Hj^V 

«^1» -i-^. ^7l :42^>^ ^tflM-l- ^U4^^ =lm-^s., ^7] :^]2 

^A] oVEim-fif ^13^^ ^tllM-l- ^12^A1 o>Efli4 ov^^iq. aj-XJ^ A> 

-8-s^>^ <^1^ Ai>^E^<^lx^, ^Hli^Ai o>Eflui. n^-g- :f-tii L711S1 hi:e^s. 

^^^>J1, ^7l L7ll^ ^ti ^^-^ ^2: ^S*>c»] 

^^"i ^ ^12^^ ^^'ilS. #^3^1-^, ^12^A1 ovtflul- ZLl-^ ^A]^ ^ d-s L7l] 

21 wlH<S* ^^*>:a, ^>7] a cf^ L71121 wlHt* zl-z]-^ ^^7] 

^S. ^S^l-c^ ^13^2: ^ ^H^2i ^^'^S. %^^}JL, ^7] ^^^^ vfl;^l ^]4: 

^igl-i: ^^-i ^^^>J1. ^11^2: -^^<I vfl^l ;^14^S ^^11- ^ 1^15^ 

^^^^ ^^1^1 ^o]s. ^}^9] ^2: Aj^i^ ^ll€^ 4]^^ ^^1 ^12^^ ^^UrS. 

^^^}^, ^11^^ ^71 .^iii^Ai <a-Eiim- :^*ii ^ai^i-^^ ;^h^>5i, ;^12 

-^^^^zf ^13^^ ^^m^ 7}^^}<^ ^1-71 ;^12#A1 ojEflul.* ^x\^y^^ ^]o]t}jL-, ---^ 

^7] ^i4€^ ^'ii^ ^7] ^]3^^ #^si-£^ ^Htb^^i-. 

S. 9 

°m^^. 1^^^ <^i^. ^^i^H^iEi o]^ 
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^Aloil ^^s>7l ^tb cfl<5lt1 4^^^ ^^1 ^ {APPARATUS FOR TRANSMITTING/RECEIVING DATA 
TO ACHIEVE MULTIPLEX GAIN AND DIVERSITY GAIN AT THE SAME TIME IN MOBILE COMMUNICATION 
SYSTEM USING SPACE-TIME TRELLIS CODE AND METHOD THEREOF} 



^ 1^ 'a^^'el STTC» ^|-§-^m ^^^] 7)\^^^S. ^^]^ 

S. 2^ ^ is^ ^lltlSD] (121-1) ifl^l ;^lPt]^c-1(i21-P) ifl-^ ^^1- ^^]^ S.^ 

S. 3-B: 7fl^7> 2711 olJl, ^A] o>Eflu|.7> 37ll «y STTC ^^7] 

S. 5^ combined array processing and diversity «<J-^^ ^>-§-^>^ STTC 

:£ 6^ £ 5S1 ^Ai7i ^S<H1 ^T-^^>fe ^^7l 7M21 :£Alt!: S.^ 

S. 7^ ^^^tl combined array processing and diversity «j-^<Hl STTC ^^7l ^ 

^» 7)1 i^^ltb £^ 

-£ 8^ £ 7^ ^^7l ^sofl ^v-g-^v^ ^Ai7l /flgf^o.^ S.^]^ £^ 
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£ 9fe ^ ^^^^ ^^l<^l«fl^-l^ 7]^^ ^^my] ^1^^> :^^e:)>, ^=(STTC: 
Space-Time Trellis Code, ^]^} "STTC'e^- ^^>7lS ^>-g-*l-^ ^^7] 7H5^^o. 

S. 11^ £ 10^ ^111^^1=1(1015-1) i^^l ^lPi::l^c1(l015-P) ^^1- -£^1*}" £^ 

12^ ^^^<a BPSK constellation^ S.^]^ £^ 

S. 13-^ overlapped combined array processing and diversity ^-^^'^l H^Bl^ -t^ 

<15> M. ^i^^ oi:g. -f-A] Al>ie|oil ^-^^^i, ^1^^ H^5]i ^^(STTC: 

Space-Time Trellis Code, <^]^} "STTC'el- ^^}7]S. ^t^)^ <^1^ -f-^ ^l^^u^oflA^ 

^l^Cmultiplex gain)4 cfojulAlEl o]s.((jiversity gain)^ ^^^l^ll ^^^}7] cflol 

<16> o]:^ ^Ai Al^E^ (Mobile Telecommunication System)^] ^^§1 ^^^fl M-71-J1, :£tlr ^ 

71 <:>1-^ -i-^ AlA^EflcflAl Aitil>h*>^ CflolBl^ol ^^3:]-7ll #7>^oll rc|-e)- ^t\- JL^^ ^o]b\ 
* ^4^*1-71 3^-llql ol-S- -i-^ Al>,E^ol 7ll^5l^cl.. o]^ S^tii\ o]^ Al^Ej^ o.^ 
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o. 7]^1^^ wl-S-7l«J-^<y ^cfl^ 3.^ cf^ ^^(W-CDMA: Wideband-Code Division 

Multiple Access) ^t^I^ 71^1^^ -^^l^J-^*?] CDMACCode Division Multiple Access, 

o]^} "CDMA"£l- ^t}7]S. *!:Cf)-2000 1}"^^ fl-^^S. S^^*>J1 9X^^ , 

^X]X\^^^ ^^^o_s. ^ 71^1^^ 4T^7fl^ ^^7] (MS: Mobile Station)*^! 

^EflS. ^^^€cf. ^^ddl; ^7] o]^ ^X] X\^^^6\]X\ ji^ c-flojEl ^^Al -^Al ^1)^ >^oll 
^^5^>^ (Fading) ^^Hl xijio^ ^.^o] afl^^c^-. >^7l no]x^^ 

^S.^ ^M-^ ^ dB<Hl>H dB7>^l ^diAl^lS.^, ol^Tll 3Ello]ig ^^Ofl O^^ 5if|^^ ^Al 

^^Sl ^^V^ c-flolEi ^^v* ^^^<H1^^ ^^tl: ^^c-ll^lBl^ ^ 

AlAliB^o]]Ai ji^ z^]o]B\% ;^-1§> g^o] ^^^}7] ^^flA^^ J^l^l^^ ^4sflo>T?V 

5>ji, ojEi 311 o]!^^ ^^^>7l ^tflAi cx^e^l 7}7] wj-^^o^ cV^lu^AlE] (Diversity) 7l^o] A>-g-^ 
^. 

<17> <a^2^ o.^ CDMA «c^<i4«^l>H^ ^11^^ ^1"^ ^<:]-(delay spread)^ ol-§-«fl rfolulAlE] ^a] 

s:>^ efl<5la.(Rake) ^^7l» ^fl^Br>ji o^v]-, ^^7] ^]o]3. ^^7]^ ^S.(multi-path)- _ 

^lEl 7l'g# ^-g-^ eflo]H ^^71^ ^]<^ n^o] ^^n^] ^^1^ 

o] ^cf. atb. '?lEls]wj( Inter leaving)4 (Coding)^ <5l-§-*>^ c1-<^lBl^l^(Tinie 
diversity) 7]^^ ^A].(Doppier spread) ^fl^<^l^i ^>-§-€i=f. ^l^]"^, a]^ cfo] 

<18> ZL&|:s.S- ^ifl ^fl^JJ]- ^o] ^>a:ol ^11^31}-, :a.^;^> ;sfl^:Bl- ^o] ^Aj. 

o] x-l^o] ^fl^oflA-^^ silojt^^ ^^*>7l ^«fl ^;?V cfoltHAl El (Space Diversity) 7l'^ol A]-g- 
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^, ^ 4^A1 ^Eflm- -i-^ ^A]^ A]^7l- 5l]oH^ C.^ Ol^ H A]^ 37l7> 

q-n^;^! 4^A1 o>B|lu|-» 7l^o]cf. .^-71 ^;?> CfolH^AlEl^ ^A] 

^ar^flM-l- <^l-g-^V^ z^o]^x\ie] 7]^s^ '=>]^^}^ i=1-<>l wl ^1 b| 7] 

S. ^^7l^ 37lS!|- Wl-g- ^^6)1A-1 Cf^jflSl ^Al o>tflu}.l. ^^l^>7l ^l-7l XJfl^o)] , 7l^l^o11 

^^1. 44 '^(4G) ^1-^ Alr±:^^oilA-l^ lOMbps i^^l 150Mbps ^d-£^ 

7lx:flsr>ji ^^^(error rate)^ ^^^^ ^4- ^IB <^le-^^(BER: Bit Error Rate. ^l^V 

"BER"ol5l- %1§>71S. t!rT=l-) 10-3. dlolEls^ BER 10-6, <^^(image)^ ^-f BER 10-9 

♦ ^^^}J1 $X^. -^7] STTC^ ^timal- ^fl^ -^^2^- 7l#ol ^-O^A-l. :°.Ai 
MIMO ^fl^'^l^i cflolEi^Cdata rate)3f -tl5l£(rel iabi 1 ity)^ 7l]^^ 7>;^^^ 7]^ 
^]^. ^7l STTC^ ^-5071 Aijio:) Ai^:^v ^^.^^ ^^^-^0.^^) X\^:^ cfolwlAlB] 

^1^* "aTl] ^^]^. SE^, -^7>^^ cfl^^Cbandwidth) ^^^o] 3.^ o] ^(coding 

gain)^ ^ ^o^Ai ^fl^ -g-^ofl o^io^A-ls ^ 7B^^ 7>;^lJl o;it:f. 

^2fl^i. ^71 cfolwlAlE] 7]!^^ ^-8-^<Hl 5i<=H ^71 STTCl- ^>-g-^>^, ^7l STTC 

* ^7l 4^711^ A>^^ nfl 31110113 ^ll^Cfading channel)<^l Sl«fl 
-^571^ ^11^ ^l^Cchannel gain)^! y^^tM t|l-§-s:>^ cfoltJlAlEl ol^(diversity gain):^!- ^^1 

Jl^* 7>;^1^ ^1 ^(coding gain)^ ^n] ^^7] STTC* A>-g- 

*>«^ ^^^V^ 13-^^ Vahid Tarokh^il-, N. Seshadr i , A. Calderbank7l- 1998\i 

IEEE ^-^i "Space time codes for high data rate wireless communication: Performance 
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criterion and code construct i on, "'^1 7l;?l]£)<>l $Jcf(Vahid Tarokh, N, Seshadri, and A. 
Calderbank, "Space time codes for high data rate wireless communication: Performance 
criterion and code construction," IEEE Trans, on Info. Theory, pp. 744-765, Vol. 44, No. 
2, March 1998). ^7] Vahid TarokhSif. N. Seshadri^, A. Calderbank7> 1998^ IEEE 
"Space time codes for high data rate wireless communication: Performance criterion 
and code construction,"^ eflolHCcode rate)* >»>l^-^"i!: ^^(syrabol)l-^ 

diversity gain* ^ ^nfZL fl-^^^>JL 9X^. 

ZL^]^ <^7]^^ H 1# ^2i^><:>i >a-7l STTCl- A]-§-s:>^ ^X\y] ^^-^ ^^^^V^jS. t}-l=f. 

^1-71 JE 1^ "g^^^ STTCl- ^^7l ^Sl- 7M^-^S S^lt!: 

^7] S. 1* ^2:*>^, P7fl^ ^M. no]B\ Wise information data bit)# di 62 ds 

... dio] ^7] ^^7]S. ^71 <a^^ cilojEi wlB* di d2 ds ... dL^ ^^/ 

^:^7l(S/P: Serial to Parallel Convertor)(lll)S ^a^^^-. <^7]^'\, ^^7] <y^;i 
(index) '^71 4^^7loilAi ^.^>ofl ^Ai^ cflolEl ajHl-^ 7fl^l- ^ - 

EfMlc^, ^1-71 cfo| ^x] Al^^ ^^(symbol) ^o] ^ ^ o;[4. ^7] 2]^/^^ ^^7] 
(111)^ ^o^7l c-llo]Ei tilHl- di. d2. ds, ... , dL* ^1 ^€:^>^ z^-z^- ;^ll<ysci 

(encoder) (121-1) ^fl^l ;^lL^Si:-1 (121-L)S- ^n^t^. ^, ^7] ^j^/"^^ ^^7] (111)^ 

c11<^lei w]:^ di* ^^ll-y^cl (121-1)5. #^*1-Jl, o]^ <!^o.^ 1^^ 1^^^ ^ja. 
cflolEi wlH dL* ^1P'?1SC-1(121-L)S- ^7] ;^ll^^i:-1 (121-1 )xfl 
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^1 ^]l9l3.mi2l-L) -^-71 ^^/H ^^7](lll)oflA^ '^^^^H ^ 

^s\o] o]^,^ o.^ <ys'gt!- ^ ^ll^S7) (modulator 1)( 131-1) vflx] ;^lM^2:7l 

(modulator M)(131-M)S <^7]>^j, -^7] ^^-^l ^^71^11 ^«l£]<H SX^ ^ 

^ 91^^^^ 7fl^# M-B}^'^, ^7l <y^^ STTC ^1^^ «o^^^lcl-. ^7] ;^ll<ysc1 

(121-1) ^fl^l ;^lL'a^c1(121-L) <a^t^-1 *>7l<^lA-l s. 2» ^ol-^ 

nelJi, 1^2:7] (131-1) ifl^l /*llM^S7l(131-M) ^zl-^ /^ll^scl (121-1) 

ifl^l ;^lLtl^i^-l(121-L)<^lH #^?!: ^Jl* '^^^srl-o^ n]el ^^Sj^l ^2^^} 
^7] ^ll^S7l (131-1) Lfl^l ^lM^S7l(131-M) ^^-Sr ^^1-^ ^<=>]% 

^ O. -^A>§>H.S. «^7lA-l^ ^7] ^11^2:71 (131-1)S <^lS. *H ^^*V7lS. ^Cf. 

1^^71(131-1)^ ^71 /Hi l<^lSDl (121-1) tfl^l /^lL'y^cH(i21-L)<HlAi <a 
^^>*^ 7>>a-t}: ^ ^^7l ^ll^S7l(131-l)7> ^45)^ ^m^, ^ ^11^^ <?>Eflq-(ANT 1) 

<H1 ^-§-5]^ ol^^ #*>Ji, >^7l oi^o] Aij:* Die] A4;:gsloi o;^^ ^ 

^ ^11^^ <?l:Eim(ANT DS. <^7]A^, ^7] BPSK(Binary Phase 

Shift Keying, o]^} "BPSK"^^- ^S}7]S. QPSK(Quadrature Phase Shift Keying. 

o]^} "QPSK-51- ^^}7]S. ^cf) QAMCQuadrature Amplitude Modulation, o]^} "QAM"<^l2} 

^^7]S. tb^) PAM(Pulse Amplitude Modulation, <^]^ "Pm"o]B\- ^^}7]S. 

^4. 
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PSKCPhase Shift Keying, "PSK"e^- ^^}7]S. ^^■) 1}-^ -^^f SX^^ , 

5. 1«^1>H^ oi^c1#5] 7fl^7l- L7llolo^ 2L-ary QAM A}-g-t!:x:fjl 7>^^^>7lS. 

'a-^l ^ll^S7l (131-1) tfl^l ^lM^2:7l(131-M)^ 2]-^ ^3:^ Si ^^1 Sm* 

^>7l >^ll oVEfli4(ANT 1) ifl^l ;^1M <a:tfli4(ANT M) ^7] ^ll 

<y:Efli4(ANT 1) m ^Hflu|.(ANT M) ^^7] ^11^^71(131-1) ^lM^2:7l 

(131-M)<HlA^ ^yig* Si ifl^l Sm^ <HH(air)^^S ^^^i^f. 

<25> zi&l^ c^H^l^i £. 21- %i-2i*>c^ >^7l ;^11<?lst:-l (121-1) /«llL<?l3r:-l (121-L) xfl^ ^ 

^^^sr>7l^ ^r^. 

<26> ^1-71 H 2^ £. 1^ >^U<y^cl (121-1) ifl^l ^lL'ascl(121-L) ^2:1- Sa]^ 

^]^. 

<27> >a-7l 5. 2» #2:*>^, ^7l £ 1<^1A^ ^]l9l3.^Ml21-l) vfl^l >llL<y ^^1 ( 121-L) 

^ -^1-71 i 2ofl £AlSlc:>l tiVsl- 7>^H, ^7l ;^ll^^Dl( 121-1)* 'U ^1^ 

^^s:>7l^ ^t:}. -^7] ^^/^^ ^$7l(lll)ollA-] ^^ii dlojE^ wlH di^ 

cl (121-1)3. <a^£lJl, ^7] (121-1)^ ^7] x:^]o]B\ wlB di^ tapped delay 

line, ^ ^1^7l(D: Delay)-i-(211-l) (211-2) , . (211-(K-1))^ ^^tb^-. ^^7]^^] , ^7] 
tapped delay line^ ^l<^7l-i-^ ^i-7l 1^^1=1 (121-1)^ ^^^(^l^^V "constraint length"el- 

^t}7]S. ^ 
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cf) K -S-Cf 1711 ^^ 7fl^S. ^7] ^1 ^71 ■i-(211-l) (211-2), .... (211-(K-1)) 4^ 
^ oj^sl^ ^l<a^><^ #^t!rcf. ^, ^1-71 ^l'?! 71(211-1)^ ^^7l c-llolEi wlH di 

* ^1^71(211-2)3. #^3l-Jl. ^7l ^l<a 71(211-2)^ ^71 ^l<?l7l(211-l)<Hl>»-i 
^ ^l^tb 4- #^tb4. atb, ^7l ^l<=^7l-i-(211-l)(211-2) (211-(K-1)) 4^ 

^ cy^cfO.^ ^l^Sl^ ^^-i-^ i^lBl ^d^^Slo^ ol^ ol^ol ^^T^A^ S-^S. 7>^7l(m0dul0 

adder )# (221-1). ... ,(221-M)S ^^^cf. <^7lAi, ^7l 3.^S. 7>'y-7ll-^ 7fl^^ ^7] ^ 

oJ-Eflul-*^ 7ll4^S!l- -^<i*H, ^1-71 S. lolMi ^A] oVEfll+lrSl 7ll^7> U<^]B.S., ^7l Sl-S. 

7>'a:7l-i- ^A] M711 ^ymcl-. ZLSlJl ^7l ^1 ^7ll-(211-l) (211-2) , .. , (211-(K-1)) ^^2] 

^J^^<=:11 ^^^m <='l^^ gi. j, S^Sl^Cfl, ^71 gj, K^lA-1 ^SC] <y^^o]p^, j 

^ "yrEflM- ^^riioic^, TJilHe] ol^^ioicf. .^71 £. P71121 olscll-ol €^:^11*1-^, M 

711^ '^VeIM*^! #;^11*>s.^ -a-7l l«^l^i P^}^] ^7}^}^, loflA-l M^'V^l ^7}^}x^, 
constraint length k^7>;^l ^71-^4. 4V7I 3.^S. 7l-A]:7l #( 221-1 ) . .... (221-M) 

^ :^1^7ll-(211-l) (211-2) (211-(K-1))^ ^J:<H1 ^^7l ol^-ol ^efl^ ^ 

S-lrS. 7>AV^>c«^ #^t!:i=l-. ^^71 STTC 913.^ "^^l ^7l Vahid Tarokhi^-, N. 

Seshadri^, A. Calderbank7l- 1998id ^Itbt!" IEEE "Space time codes for high data rate 

wireless communication: Performance criterion and code construct i on, "<H1 ^'Hl^l-Tfl 7l7llS) 

<28> o.^^^ ^7]^^ ^7HlA-l ^t^t!- STTC* Al-g-€r>^ ^Al7l ^2:oll^-l 711^71- 27B<:>1 

^. ^tim-7> 3711^ S. 3^ ^S*>o^ ^^3r>7lS. tl:^. 

<29> >y-7l £ 3^ -?1^T=1 7114^71- 271101JL, ^Bfl^7} 37fl^ STTC ^^7l H^l 

S^^ll^. 
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^7] S. 3^ ^S^l-^, 27fl^ C-llojEi t)lB# di d27l- ^7] ^^7]S. 

cllolEi tilH# did2^ ^^/^l ^^71(311)5. 3ll/»gt 
^^7] (311)^ ^7] C-flolE^ WlHl- di. d2^ ^1 ^^^V*^ ^7l ^jy. t^]o]B\ HlH di^ 

;«lll<elSC-l(321-l)S #^*>J1. ^7] c^lolE^ wl^ ;^l2«y^r:-1(321-2)S #^tbi^. 

7l ^11^^1:^(321-1)7]- constraint length K7> 4&t-Jl 7>^^^>^(constraint length K = 4), 
7] ;^ll«?lsr:-1 (321-1)^ ^fl-?- -^7] £ 2«^1a-1 ^t^*]- :y-ol >^V7l constraint length 

K 1^^ 7B^^ 37115] ^l<g7]§2l-(i+2D+D3), 371151 3-1:^ 7l->a-7l-i-ol ^til^cf. 

^211H, ^oM ^ll<a^i:-l (321-1)^ ^1^7lS ^tJ^^, ^ ^l"?^^^] ^^M. ^]o]^] a] 

B di^l-. ^ «i^11 ^l<a7Hl>H t!-^ ^1<^^ ulH<^l 2» ^t!: HlBSf. 'Hi ^^11 ^l't^7HlAi .Hi ^ 
HlB7> ;«fll ^Efli-KANTDS] ;^ll^S7l (331-1)<^1 9^^^^ ^ 7>'a:7l 

<^1^ ^1-71 /^l 1^1 scl (321-1)51 371151 S-^S. ^-a: 711-5] z]-2]- 

^3:71(331-1)5]-, ;^]2i^S7] (331-1)5]-, ;^]3^2:7l (331-3)S. #^^4. :3.5]ji, -^-7] ^l2<^l^cl 
(321-2)^ ^7l ^l/t§^ ^:^7l(311)o]]Ai d2^ *a^*>oi ^7] ^ll<?lscl (321-1)5]- ^ 

wj-Ai ^^^tb ^ ^^7] ;H1 11^^71(331-1)5]-, ;H]2^S7] (331-1)5]-, ?^l]3^2:7l (331-3) 
z]-z]-o.^ 

^7] >*)] 1^2:7] (331-1)^ -a-71 ;*lll^^t:-] (321-1) ^ ;«]l2^^t:-] (321-2)<H1'H ^S. 
1- <a^§]-o] Die] «J-i]^S ^S*>c«] ;*fll^'tl <?VB]m-(ANT 1)5. #^tl:4. <=^7lA-l, 

^^7H1 ^-§-5]^ ^2: QPSK «J-^o]e]-ji 7}^^^7]S. t}^ , ^7] ^91^. 

Cl(321-1)<H1A-] ^s.7} bi^lJl. -^-7] ^l2'ysnl(321-2)<HlAi ^:£7l- ba*^ ^-y- ^ 

7] ;H1 1^^71(331-1)^ ^7l QPSK «o^^^S ^S*>Q] bi + b2*jS ^7] ;t|l 1^2:7] 

(331-1)5]- Dl-^7>^1 aj-^-^^ ^7] ;^1 2 ^2:7] (331-2) ^ ^13^2:71(331-3)^ z]-z]- -^7] ^11^ 
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(321-1) ^ ^]29l3.v^ (321-2) #^*b ^Sl- ^^*l-<^ QPSK ^Ss>oi ^]2^ 

^ ^<a<y:EflM-(ANT 2)sf ;5fl3^^ ^Bflq-(ANT 3)S ^7] <?]:Eflu|-(ANT 1) i^^l 

^134^^ "^iBflM-CANT 3) ^7] 1^^71(331-1) ifl^^l ;^l3^2:7l (331-3) zl-^^Hl^i #^ 

Si S3* <^1<H^-^S. 

<32> £ 4» %^Ssr>o^ ^>7l i 1^11 ^^t!: STTC* ^V-g-s^V^ ^^7] ^^<^1 -^-§-3^]- 

<33> >^7l 2. 4^ £. 1^ ^-^171 oil ^^7] ^2:1- 7^^^^ H^l ^ 

<34> ^1-71 £ 4» ^S^l-^, ^^7lc.flA^ <H1<H'^-^^ "^^^ ^S.^ ^7] ^^7]^ 

^Jr^flM-l-S. ^7] s. 4<^]^^^ m ^tilsl<^ 9X^Ji 7Mt}7]s. tb^f 

. ^H'^^^S.^B^ ^^5]^ ^^1- ^Sl^m^fl, ^7l ^11 ^ 

^ ^tflM-CANT 1) vfl^l ;*11N ^tfluhCANT N)* -tl^^ ^11^ ^^7] (channel 

estimator)(411) ^ ^IH^ ;^1^7l (Metric Calculator)(423)^ *y^^T=f. ^7] ^fl^ ^^7] 
(411)^ ;^ll <y:Efli4(ANTl) i-H^l >^1N <?]:Eim(ANT N)o]l^i 7Mj7 ^fl 

^ ^^t!: ^ ^11^ hypothesis (41 )S. ^^tbcf. 

<35> 7>^ ^5^^ 7l (Possible Sequences Generator) (415)^ ^7] ^^7loflAl 

^. ^^7] ^^fll^SC-l (417-1) xfl^l >5flL^^t:-1(417-L)S. #^t!:^. c^7l>H, ^ 

71 7V^ ^5^^71(415)^ ^7] ^^7M^<] n<^]B\i ^^^1-^ ^^7> L7^S] JgjS. H] 

B-i-olS-S.. L7]]^ tilHlrS 7>^ ^l€:ii( 
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^St:-] (417-1) ;^lL<?lst:-1 (417-L)S. -^^ElJl, -^71 ;^ll'?lsr:-1 (417-1) vfl^^] ;^lL^Si:-l 
(417-L)^ S^^S]^ wjH* :£ 2<H1A^ ^'^tb STTC 91 

3.^^ ^ ^11^2:71(419-1) m^3i7] Ul9-U)S. ^1 1^^71(419-1) 

;^lM^2:7l (419-M) ^7l ;*lll<?l^i:-1 (417-1) ^flL^^cl (417-L)'HlAi #^*>^ 913.^ 

^ wlBl:^ Dls^ -i^^ ^S. ^3:*><^ ^7l hypothesis(412)S «^7lA-l, 

^7l ;^llte7l (419-1) vfl^l ^lM^^7l(419-M)<HlA^ 2^-g-*>^ ^2: ^M^Hl^-l -M^tb 

^o] BPSK «^^5il-, QPSK «o^^:4. QAM "c^^^]-, RAM «<}-^3l-, PSK 

^ <>li^ t!: -M^Slo^, ^7] £. 1^1 1^2:71 (131-1) Ml^l ^lM^2:7l (131-M)olUi ^ 

-§-*]: ^2: «J-^ol 2L-ary QAM «J-<5=lola.^ >a-7] >^11^^7l (419-1) ^^1 /HlM^2:7l (419-M) ^^1 
^1-71 2L-ary QAM <y^sl^ ^Sitb^^. 

<36> >^7l hypothesis (412)^ ^7l ^ll^S7l (419-1) Ml^l ;*llM^2:7l (419-M) ^^°11>H 

^7l ^11^ ^^7l(4ii)oflAi #^t!: ^11^ '^l^*>:n., ^7l :^li^S7l 

(419-1) ifl^l ^1M€S71(419-M) ^2l-<^lAi ^^1:5. ^l^^^l^ a1€^7> -^^"71 ^11^ 

^sj-sq- ^^t!" ^11^^ ^4^^ 7>^ ^11^ ^S>^^*H ^7l 7^1^0:71(423)^ 

#^t!-i=l-. 7ll<+7l(423)^ ^7l hypothesis(412)<^lA-1 7}^ ^fl^ 

7l ;^ll ^-tl t!:tflM-(ANT 1) i^^l ;^1N <y:tim-(ANT N)# ^«ll ^^^V^n, 
^71 7>^ ^11^ ^tfluKANT 1) tfl^l ;^1N "^VEflM-CANT N)!- ^«fl ^ 

^€ 7lel# ;^l'a-t!-i^. <^7lA^, >a-7l tiiiH^ ;^1^7l(423)^ ;^1^^ nfl 

Euclidean distance-1- '^V-S-t!:^. 
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ojei ^o_^, ^1^71(423)^ ^7] ^^7M^^ ^ 9X^ 2.€- 7>^t!: 

Al^^-i-o^] dl^flA^ Euclidean distanced Tjl^t!" ^ ^1:^ Tie] ^i!j7l (minimum distance 
selector)(425)S ^7] ^± -^^71(425)^ ^7] xj1]b^ ^^l-y-T] (423)<^1>H 

^1-^ Euclidean distance-i- ^ >|e1* 7^^ Euclidean distance* ^^^>J1, %7\ %^ 
Euclidean distance<Hl «1]^^>^ ^^ii wlH* ^7l =^^7l<Hl^i ^^.S. tilHS. ^^^^j-c^ 

ig^/3]^ ^^7l(P/S: Parallel to Serial Convertor)(427)S. ^7\ T^e) ^ 

^71(425)7]- 7lel# 7l-;^l^ Euclidean distance^fl ^fl'^^V^ A ^\%- 

<^JL5]^(algorithni)ofl^ ^-^^ <y:Jl5^#l-o] ^^fl^ ^ Si-^M-, <^7lAi^ ulE^al .y^ji 
el^CViterbi algorithm)^ A>^^cfji 7\^^7^^ t^x\, SEtb, ^7l tilE^til <y^^e)^^ A>-g- 

Tiell- 7\A^ wlBl- 4^ ^^1 ^7l Vahid Tarokh^l-, N. 

Seshadrisf, A. Calderbank7> 1998\i A^^^ IEEE "Space time codes for high data rate 

wireless communication: Performance criterion and code construct ion," <H1 ^^^^l^l-Tfl 
<H ^ASlB.^ <^7lAi^ ZL >S^*>7lS <^7lAl, ^7l 7] e) >«d^7l 

(425)^ -^71 7>^ ^J>a7l(415)oflAi -2-€- a1€^«-'H1 tfl^fl^i Tie]* 7V;=^1 

^ Euclidean distance<Hl *ll^*>^ ^.a wlHl- ^^^sV^.^, -^.AA^^ ^^-S. ^1^*, 

^ :=t£l^ ^7l l^^/^]^ ^^71(427)^ ^1-71 7\A %^7\ 

(425)ollAi L7il^ tilB*^ ^€^><^ ^^ii t-ll<5lE^ Al€^ a^...a^ 

tb^. ^7] STTC^ ^1-71011^1 ^it^tb «l-4 ^<^1 ^^7\7\ t\^^ «y:Eflu|-#^ ^til§> 

<^ ^^3>^ fflloli^ ^fl^ofl ^>^3*>^ ^11^ ojS. x-I^V ^l7l*>7l 
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-^Ajofl ^ $X^. ZL^JL, 4^7] Vahid Tarokhi!]-, N. Seshadri^. A. Calderbank7> 1998 

\S IEEE "Space time codes for high data rate wireless communication: 

Performance criterion and code construction,"^ STTC-1- >^>-§-*l-^ 3.B. ^<^] 

43^*^ 7\i^^JL ^^^^ nfl, £ilolH7> IM.^ ^o>o> ^X] 

4^^^ Si^ ^^-S. t-Hojtl alH*^ ^7l N711 ols^Vo^nV ^cfji fl-^^>^ cl-o^ ^7] 

-^jL2r>tq.. ^1-^1D> cff^ <i!:EflM-» -i-sfl 3r>u|-o^ c^jolE^ i:e^(data stream)^^ ^^^}7] 

CHI dl^lE^ ^#1: ^<H]^i #1^>^ ^E1#?3JAJ ol^o. ^o] u1.ol^>cf^ ^^l^o] 

9X^^. ^^^}7] ^leofl^ ^^7loflAi ^El^ajAj ol^.^ ^. ^^1-^ ^lfl5|-«>7l 

^■l-^ ^^*>^ ^J-^^^-^S-Ai, irfolwlAlEl Ol^-ij. llE]#Hj^ o]^^ ^X\6\] ^ 
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<40> tb^, Aj-71 c].^ o>Eflu|-ofl STTC» ^-g-^m ^^7]^ ^Al oJ-E^m-yV 37flo]jl, 

^^1 <^1^ Al^EjoflA^ 4 eflif ojAj-o^ Cl-<^ltHAlEl O]^^ Al>^©8 ^>^oll <^ 

cf^7flSl ZLl-Cgroup)*^ ^^*l-<^ ^^1- ^^^1-^ "combined array processing and 

diversity"S]-Jl ^^}7]S. tt^-. ^^71 combined array processing and diversity Vahid 
Tarokhsf. A. Naguib^, N. Seshadri^l-, A. Calderbank7l- 1999\i ^1^*1: IEEE ^^-^ "Combined 
array processing and space time coding. 7];^1]£]<^ $ii4(Vahid Tarokh, A. Naguib, N. 
Seshadri, and A. Calderbank, "Combined array processing and space time coding." IEEE 
Trans. Inform. Theory, Vol. 45, pp. 1121-1128, May 1999). 

<4i> n^]^ combined array processing and diversity ^^^71 

1- £ 5» %S^^^ -M^^>7l^ 

<42> ^7] S. 5^ -a^^^ combined array processing and diversity ""^^^ ^}-%-^}^ STTC 

^^7] 711^^ iEAjt!- S^c^li:!-. 

<43> s. 51- %2it}^, ^7^-1 ^7] ^Al7l^ M7flS^ ^Al ol-Eflul-l-^ ^Wj^H, ^7] M7fl 

<^l¥7fl ZLl-^ ^71 £ H>5q- 4^Al .^^^ ol^rg ^ :^2)-ol 

ol^o^^cf. cx^7lA-l^ ^7] M 

70-17 



1020030001452 #^ 'U^}: 2003/10/7 

1 Mp^ # ^1-71 M7lloli:f. zie^ia <^7lAi ^Vj] P7ll^ ^a] oj-^fl^ j^f-i- ^ ^ 

'^l^flM- ^l-2f p«i;5^11 oVEflul- zLl-^ <a ^Vc^i -^>7l combined array processing 

, and diversity "^^^-^ 

<44> 3J ^^5., >^7l ^ Wl;5»ll o>Bfluj. ^=.0)1 cflgflAi ^t^^>7l^ ^t]- . 

<45> 131;,^^ L7BS] c-flojEi a] dn d2i dsi ... dLi<^l ^7] ^ ^^11 ^tflM- ^1-^ 

^^715. ^^51^, ^7] ^^-e. cflolE^ alH# dii d2l dsi ... dLl^ ^1/^1 ^€-71 

(511)S. 'a^^tq-. oi7lA-1, ^7] ^7l ^ ^A] oVEflul- Zlf- 4^Al7loflA^ 

^A] Al^> :^o].oii nflolEl wlHlrS] 7fl^» M-Bl-iflt^, ^7] 

(symbol) -f-o] ^ ^ SX^. ^^7] <y^>i L<Hl ^sj^]-^ <?]^^ "1"^ ^ ai^fl =^^1 

^EflM- zii-<a^ ^B^-'^T:^-. ^^.7] ^^/^^^ ^«:7i(5ii)^ ^7] t^ioiBi dn d2i 

dsi •-. dLi^ €«:s^H ^2^- ^ll<y^t;-1 (521-1) ^iLi-y^c] (521-Li)S. 

^. ^^7l ^^/^^ ^^71(511)^ c-flolB] HlH dii# ;^11^SC1(521-1)S. 

#^*>J1, c^lfi Ai o.^ Clio] El tilH du* ^lLi^SCl(521-Li)S. 

^L^]"^, ^7] /illl^^c-l (521-1)1^^1 ;^lLi'?iSTSl(521-Li) z^-^]-^ -^"71 ^^/^^ ^^7] (511M 

Al^s. og^^].o^ p^g^ ^^^SlcH 913.^ ^^^^S. 913.^^ ^ ^11^^71 

(531-1) ^fl^l ^lMi^S7l(531-Mi)S. %■^^t\■, 0^7]-^-], ^>7l Mi^ 4^7] a];,^]) 

STTC 913.^ ^cJ-^^lcf. 

<46> nelol. Aj-7] 1^3:71 (531-1) i^^l ^iMi 1^2:71 (531-Mi) zj-^l-^ ^1-71 ^ll<?I^i:-l (521-1) 

ifl^l ^lLi<?lSCl(521-Li)«HlAi "y^*><^ 5l ^^5l<H ^2: 

s^H ^7] 1^^71(531-1) vfl^l ^IM 
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l^S7l(531-Mi)fe ^^q- Si Smi^ ^7] ;H]1 <y:BflM-(ANT 1) vfl^l 

EflM-(ANT Ml) z^-z^-^ >^7l ;^11^2:7l (531-1) xfl^^l ^lMi^2:7l (531-Mi)«^lAl ^'S 
l- Si vfl^l Smi* ^^W. 

^ ^7l P oi-Efluf zLl-ofl cH^fl^i ^^^>7l^ t!:^=^-. 

^^i, L7H2^ C^lojEi HjHl- dip ci2P dsp ... dLP<^l ^1-71 P oVEfluf ZL^S^ 

^^7]S. -^-71 cflolB^ WlHl- dipd2P d3P ... dLP^ ^l/'^l ^«7l 

(55i)s *a^^i=i-. «^7iA-i, .^-71 ^^^^ "P"^ p«i^ -itEflM- ni-'y 

-i- ^^7] 2]t/i^^ ^^71(551)^ ^7] ^Jti cflolE-l HlH« dip d2P d3p ... dtP^ 

^%t}c^ ;«ill^st:-1 (561-1) ifl^l ^^iLp'ysi:-] (561-Lp)S %^^t[, ^, ^7] ^^/^g 

^ ^$71(551)^ ^Ji cllolBl HlH dip^ ^ll«y^cl(561-l)S #^*>J1, ^ 

^S- '^l c-HojE^ tdjE dLp# >^lLp^^i::-1(561-Lp)S. ^^1^, ^7] ;^]1 

'y^ci (561-1)^^^1 ^lLp<ilScl(561-Lp) ^1-71 3]l/tgl ^^7l(551)<Hl^i 

STTC <ys^^ ^ 1^^71(571-1) ifl^l ;^llMp^S7U571-Mp)S. # 

^tlrcl-. ^>l7lA-l, >^V7i o]^^ Mp^ ^7l P»i^1) <y:Ellu|- ZLf-^l ^Ai7]oi] ^wls|ol ^ 

Al oj-tflM-i-Sl 7)1^1- M-Bj-Hflt:!-. 

zielJl, >^V7l 1^2:71 (571-1) tfl^l ^lMp^^7l (571-Mp) z^-z)-^ >^7l ^U^^cl (561-1) 

^^1 ^lLp«il^cl(561-Lp)ollA^ 'a^a}*^ nle) -g^slol ^2: 

#^^1:4. ^7l ^11^2:71(571-1) tflxl ;HlMp^2:7l(571-Mp)^ 4^ ^a^* 

Si ^^1 Smp* "^71 ;«ilM-Mp+l <a:EllM-(ANT M-Mp+1) tfl^l ^iM <dEllM-(ANT M) 
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S. ;^1M-Mp+1 <?]:Efli4(ANT M-Mp+1) i-H^l ^IM 9m^(m M) ^ 

7] ^1 1^^71(571-1) i^^l ;^lMp^2:7](571-Mp)<^l^^ ^'i* Si vfl^] Smp^ '^flcH^^-^. 

<50> ^V7i £ 5oi]A-] ^r^^ B]-5q- :y:ol >^7l combined array processing and diversity 

^S^><^ ^^^^^^ cfolH^AlHl o]^ Jl^'^^^ ^iJl^^mnf. Htb, combined array 

processing and diversity ^^^-^ "?>tflM-l-* ^«fl (over lap) Sj^l ^'JO 

<5i> H&l^ tij-^^^ £ 6^ %2it}c^ ^y] combined array processing and diversity 

<52> >^7l £ 6^ £ 5^ ^^7l ^2:ofl ^^-S-^V^ ^^7] ^S^- 7fl^^ O.^ ^A] ^ 

<53> i£ 6* ^2:^>^. ^Al7lo1lA^ ^HjcH^^^S ^^tb -^IS:^ T^^7l^ ^A] 

^Eflm-S. ^^^tq-. ^71 S. 6^]^^^ ^HflM-^ol N7fl ^til£]ol c^cfjl 7>^^>7lS. tl^Cf 

^ "y:Efli4(ANTl) vfl^l >5flN ^>tfli4(ANT N)l- -f-^l] ^ai^ aij^^ ^1]^ ^^^7](611) ^ ;^ 

^ ^l7l 7] (interference suppression)(613)S. ^7] ^fl^ ^7g7l(611)^ ^ll ^ 

tflM-(ANTl) vfl^l m ^Efli4(ANT N)<HlAi ^31^^ 7}^]JL ^^^i. ^^tb ^ ^ 

^^1- ^A^ ;^l7l7l(613)S ^]7]7]iei3)^ ^^7] ^fl^ ^^^7] 

(611)ollAi ^11^ 7>^lJl ^7] m ^A] <y:Eflu|-(ANTl) ;^1N <y:EflM- 

(ANT N)ollA-l ^^1- ^q-z^-oflAi aJ«.o. ^^-^^ ^ ^^^^^^ (g^g_^^ ;*ilPiilSCl 
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(615-P)^ >a-7] >Hll <?Vb11i4(ANT1) ^IN <?>Eflq-(ANT 

^^^^ JL^^ nfl 41- 7l N 711^ <?]:Efli4l:^ SMpp-{2~p}7|^^ 

^7] 71 7] (613)71- -^71 ;^ll ^Bfli4(ANTl) i^^l ^IN "^VEflM-CANT N)^^ 

B\ -ij^sl^ 7l-;^lJl ^^^^ t}^ <^X\ ^7] Vahid TarokhSf, A. 

Naguib4, N. Seshadr i , A. Calderbank7]- 1999\1 ^H^yrtb IEEE "Combined array 
processing and space time coding. 7l;«l]slc>] ^0.0.^ <^7]^^^ ZL ^M]^ ^^-^ '^5^*> 
7]S. th^. ^^7] ^I7l7l(613)<^l^i ^^^ol ^]7]^ ^:SL%^ 7j^yJ- ^^7\ 

(615-1) tfl^l ;^lPrlSDl(615-P)S. #^^nl-. ^7l ^sflltqsc-l (615-1) xfl^l ^UPc^SCl (615-P) 4 
^7\ ;^17171(613)<H1A-1 Ai^l- c^%^\c^ STTC t^S'^^H ^4 

^^^7] combined array processing and diversity ^-^l^H^l^ , ^ 

ic-l (diversity order)^!- cHoIb] ^^1-^ ^^*>7ll JII#(trade off)^ ^ SJcf. <^7lA^, >^7l 

wlH^ ^^^>7ll ;*fl7l^ ^ sit:!-. Zie-m-, ^7l combined array processing and 
diversity 13"^^ ^^1 ^7\ t\6\vi\/.\^ d\^■s\ ^^c>\^\ ^^^<^^^ t\6\v\?.\^ d\^ 

^-^^ 7>^^Cf. <a c^l^, 4^^717} 371]^ 4^Al o>Efll4^^ ^til^>Jl, ^A]7lo]]lE ^ 
^1 37fl^ oVEflmro] ^wlsjo^ o;i^ 7>^^*>7lS. -^M ^^7]^ 27fl^ ^A] 

o]-Efli4s.^ >lll^Ai cj-Eflq- nl-o.^ ^^^^^\<^ *>M-^ ^tfl^* A2^^ -^IrBflM- 

ZLf-o.^ ^J^^tl:^. ^efl^i, ^Ai7i^ ^ll^H^ (stream)^ ^7l ^slll^Ai oj-Eflu)- zLl-^ 
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<=>] ^oM ^1-71 ^ll^iJE^^ ufl ^^^^^^o.^ ;^l2>hH^ 

-a: ^]7]nJl, eflt 4S^ cfolw^AlEl o]^^ ^^cf. *>;<1^, ^U^B.^-^ ^3.^^ 

7>xlD^, o]^ i::^.o]w^AlE^ o]^ol ^4 u\^7}:^]S. <^1^7ll. '^1-71 combined 

array processing and diversity 4^^7l^ oj-Eflu} 7l]^7> ^-f cfolnlAlE:) 

■^7] combined array processing and diversity ^^^^ ^'^]^^]^ '^]^ ^^-^ 
7l ^^^o] cf-xo^ ^Ai ojEimi:^ ^^4*1-^ ^^^1-^ «o^^^H. 

<y:Eflu|-l-^ ^^*}«^ ^^s^l-fe 1}-^^ "overlapped combined array processing 

and diversity" ^Is^^^^lsl- ^-s[7]S. ^t:^. ^7] overlapped combined array processing and 
diversity ^^^^ #^*y<^l 2002\i 9€ 30<a^l-S. tfltb^^ 

P2002-5962l:£<Hl 7l7fl£|<H ^-^.o^ , ^^7lollA-l w>sq- :&ol cj-^o^ ^a] ^ 

^Ai oj-Efl 141-0] oi:tfli4i-.i. zLi-^^V^ ^^^^V^ ^^^-^ 7]7%^}:n. 

^s]^ '^71^^ S. 7-i- ^;£*><^ ^7] overlapped combined array processing and 
diversity iJ-^^il 4^ 4^^7l ^^*>7lS- tlri^f. 

^7] £ 7^ combined array processing and diversity ^^^^] STTC ^'tl 
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^ ^^^V^Cf. ^. Mp7fl^ ^A] oJ-EflufS-ol ^>ufo^ ZLf-^ <^1^°^, '^l^Tll ZLl-^ 

^7l«HlA-1 wVsq- ^A] 2. oi^ig ^ :g.^ol ol^ol;xlcf. o^jIa-^, >^7l 

Ml vfl;<l Mp^ # M7m ^^tbcf. ^7] Mi vfl;^] Mp^l # ^o] .^1-71 M7fl» ^sj-^]-^ 

^7] overlapped combined array processing and diversity 'l^^*^! 7]^^ AS. ^ 
HflM-l-^ ^^*><>i >^V-g-*>7l nfl^olcf. o^7lA-1 >^7l P7fl^ cy-Efll^ Zlf-^ ^ 

^^fl 'arEfl^ P^;5^1| oVEflu). zLl-i- ^ c^ls s>o^ ^7] combined array 

processing and diversity '^j'^^ ^^*>7lS- 
<59> ^ ^^S, >a-7l *d:tim :3.1-oil cfl^flA] -M'^^>7lS tlrcf. 

<60> ^^-1, L7fl2^ >§:a. c-flojE^ wlHl: dii d2i dsi ... dLi<^1 ^71 ^ <y:Eflu|- ZLf-^ 

*^7lS ^7] c-flolEl wlH* dii d2i dsi ... du^ ^^/*S^ ^«:7l 

(711)S. <?^^^x:f. ^7lAi, .^Vl >^j.7l ^ ^.a] oj-Eflq- nf- 4^Al7lo1]Ai Cfo^ 

^RV ^'?]:<^1 ^-il^ no]^] 7114^1- M-Efiflo^, ^7] A]:^^ 

(symbol) ^o] € ^ $14. L<^1 ^^^1-^ "1"^ ^ 

<?l:Eim zif-<a^ M-Ef^a^. ^71 ^^/t^l ^^71(711)^ ^>7l t-flolEi tilH* dii d21 

dsi ... dLi^ ^^*H ^z^- ;^lll<?lsc1 (721-1) ifl^l ^iLi^Sc] (721-Li)S. t^^tbcf. 

^. ^71 ^1/igl ^«-7l(711)^ lit ^ii n<=>]^ HlB dii# >lll«?l^t:-l(721-l)S. 

#^*1-Jl, ojei ^o.^ i^^ ^ja. t^]o]B\ w]E dLi^ ^lLi<y^t:i(721-Li)S ^^tb^-. 

^s^^. ^7l ^ll<?l^Dl (721-1)1^:^1 ;^lLiOlSi:-1(721-Li) ^z]-^ ^7] ^^/*%^ ^^7l(711)<Hl 

(731-1) ^:^] >HlMi^2:7l(731-Mi)S- <^7]^-], ^7] Mi^ -^-71 ^ ^a] 
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STTC "^^^ «o^^^li=f. 

<6i> n^Jl, ^7] ;«ill^S7l (731-1) vfl^l ;HlMi^S7l(731-Mi) ^^-Sr ^7] ;^ll<y^tH (721-1) 

<H '^vtim*^ 7fl^# M-Ef^fl°i, <?i^^ STTC ^7] 

^ll^S7l (731-1) vfl^l ^lMi^S7l(731-Mi)^ ^Si Si ifl^l Smi^ ^]17}^ 

7l(741-l)S ^7]^^, ^7] 7}^7]^^ ^7] <?]:BflM-l- ^Z^-<^1 <U^<U ifl^Sjt 

^Hl5]i3^, >^V7l ^ll7>>y:7l (741-1)^ ^^lll^^ ^Eim-(ANT IM <i^^S\^ 7}^7]o]v\-, 
H^JL, ^7] ^2: ^^1: Si xfl^l Smi<H1a-1 Smi^St ^7] >^l27>>Ji7l (741-2 )S3E ZL 

^^11 tbtfluf ^^£]7l nfl^olnf. ^V7l 7>^7l (741-1)^ ^7] ^2: 

1- Si gi^l Smi^ 7}^^c^ 1)1- ^]o]^o^s. ^^^cf. 

<62> :^ ^7l P «?]:Eflu|. cfl«flA| ^T^^>7lS. tl-cl-. 

<63> r^7,:\^ L7fls^ t-iioiE^ uiEs. dip d2P dap ... dLR^^l ^7] p -arEflq- ^1-^ 

^^7]S. ^g^sl^. 'a^^ tflolEi tilHl- dip d2P dsp ... dLP^ 2|t/*§l ^«:7l 

(751)S ^a^^T^. <^7]^^, ^7] L«^l ^'^e}^ >S-7l =1 

M-E^-i^Cf. ^l^/'^^ ^^71(751)^ ^ 
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7] t^]o]B\ WlES. dip d2P d3p ... dLP^ ^1 ^^^}<=>^ m9l3.Xi\mi-l) vfl^] ^]lp 

<a^c1(761-Lp)^ #^t]rcf. ^, ^^7] ^^/i^^ iS?b7l(751)^ 1 t-flojEi wlB. 

dip^ ^lltlSi=l(761-l)S #^*>^, c)]^ ^-^5. cflolE] wlB dLP# ^iLp^ 

SC-Ksei-Lp)^. ^s^^, ^ll^SDl (761-1)1^^1 ^lLp^^c1(761-Lp) ^ 

7l ^t/i^^ ^^7l(751)<^l^i 'ij^e^Vc^ STTC 913.^^ ^ ^]1^^7] 

(771-1) T^^l ^lMp^2:7l(771-Mp)S. <^7lA-l, ^7] Mp^ >a-7l P 

<64> =L^JL, ^7] /^ll^S7l (771-1) i^^l ;^lMp^S7l (771-Mp) ^7] l^^ci (761-1) 

^^1 ^lLp<y^c-l(761-Lp)oflA^ ^^tt <a^^>o^ Die) ^^^slo^ ttj-^o.^ 

^7] ^11^^71(771-1) tfl;^l ^lMp^2:7l (771-Mp)^ ^2: ^^l" 

Si Smp» ^lM7l-<{J:7l(741-M)S nel^, ^7l Si ifl^l Smp'^HI^I Smp^ 

>^i-7l ^127>^71 ( 741-2 )S.£ #^£l^c-ll, n o] o.^ ^j.^! p^^fl oi-Eflq. aiJlI-^ 

^7l ^11^^71 (771-l)«HlA-l ^S.7} ^ ^-tl ZLl-Sl ^^1-4 #^Sl7l 

«fl^<^lt:l-. ^7] 7l-<i7U741-M)^ ^7] ^2: ^W* Si T^^l Smp# 7><0:^>o^ 4M^^ 

(ANT M)* -^511 oflol-^vo.^ ^^tlrcl-. 
<65> ZLS.]^ nf^o.^ ;£ 8^ ^S§l-<^ ^>7l overlapped combined array processing and 

diversity «J-^<^1 ^^7l ^2:1- ^^^>7lS. tb^. 

<66> >a-7i £ 8^ i 7^ ^^7l ^S<^1 ^-§-*m ^^7] 7115^^ £Al^ 

£^<^14. 

<67> >a-7l S. 8* ^S^V^, ^;^-l ^^7HA-^ <Hl«>|>a--^S. ^SL^ ^^7] ^^712^ ^A] 

^Efll4-i-S ^^^t^. ^7] S. 8<^lAi^ ^y-EflM-l-ol N711 ^WlSl«H ^Icfjl 7>^^>7lS. ^Cf 
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^ -d-ElMCANTl) i^^l ^IN ^tflM-CANT N)l- ^1]^ ^^j7l(811) ^ 

>a ^l7^7l(813)S ^^71(811)^ ;^ll '?]:tfli4(ANTl) ^fl^l ^IN 

7l7l(813)S. #^t!:i=f. ^VA^ ^I7l7l(813)^ ^1]^ ^^^7l(811)<^l^i ^fl^ 

^3).* 7>^lJi ^71 ;«fll <y:Eflu|-(ANTl) m "y-BflM-CANT N)<H1>H ^^1- 
^^^l^i A^^^ ;j)l7l^V :f ^111^ ^131(815-1) vfl^l ^HlPi^^^i:-] (815-P)S. <^7l>H 

. oVEfluf(ANTl) tfl^l >5llN "^VEflM-CANT N)<Hl'««i ^^1-1- «fl 

o>Elli4#^ ^:^o]n]X\^ o]^^ ^y}X\^]^^ ^l-g-^cf. o^jjA-l, .^71 ^V>^ ^l7l7l (813)7> ^7] 
^11 tbEimCANTl) vfl;^l ;^1N <y:Efli4(ANT N)^^Ei ^^^£1^ 7}^]JL 

^171*>^ 32]-^^^ '^oM'^l^^ #^^^1 2002id 9€ 30<a^>S ^^^'Hl 

P2002-59621^ofl 7];^l)£)o1 0.1:^ , oi7lA-l^ ^3^*>7lS ^cf. 

^71 47^71 (813)«^]Ai A^^o] ;^17^^ ^71 ^ It:] (815-1) vflx],.. 

4Pt:1^c-1(815-P)^ #^^14. ^^7] 4lt:]^Dl(815-l) tfl;^] ;HlPi:^ScH (815-P) ^>7l 

^ 47l7i(8i3)<Hl>«-i STTC tq3^*><=^ d„ a,, a3....a,,vfl^l 

d.p d^p d^p... di.p^ ^^tb^^. -^7] S. 82f ^o] overlapped combined array processing 
and diversity n:)-^- n^<y7loll a-]^ cfolT^jAlE] o]^o] N-M+Mp7> 

overlapped combined array processing and diversity ^<i4^ '^7l<^lA^ ^^t!: 
^ ^o] ^Al o>Efli4-i.^ nf-^l- nfl A].^^o.s.>i«| ^y] combined array 

processing and diversity ^^^<^] wlsflA-^ cfola^AlE] 0]^.^ 7]-^ ^^fe 
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^ ^^1]^^ ^ 9Xy] afl&<Hl ^<^1 (parallel transition, " 

parallel transition-e} ^4)1" ^-§-*>7fl <a ^^7]^ 3711^ <y:Efl 

^ll^-tl <L>tflM-» ^^^Jl, ^ iH^^ ^12^^ <L>sfl^» -^^fl ^^^cf. ^-f 
^124^^ ^ ^ ^ S.^^ ^^7} 7}^s\o] 

^t}c^ 42] J^C>]v]X\lc] ol^-o. 7l.^c^. t:.>^>7HS. ^ ^S^^ 1^^^^ ^ ^ 

^11 iH^^ ^S<H1^ ^fl'^*}^ ^11^^ '?>tim<^l>H ^Jl* :?>^ >fl7l*>^ 2711 

B^o] ^^3^1cH ^^slJELS- ^2: (modulation order)7> #7>^>7fl ^t^-^ cj^^ 7"|-^i:1-. 

•a <^1S. ^H^^ ^2: ^^^o] 16QAM ^^-i-^a ^-^ 42^^ ^VtflM-'^ll^i ^^5) — 

^J^fe 16QAM 256QAM -<;d5:7> ^^^i^. 256QAM ^^g^ 16QAM ^'S^ 

H 3i]a.tfl ^^wKPAPR: Peak to Average Power Ratio, <>]^} "PAPR-^^lel- ^t}7]S. 

M.A^o] ^o]t}i^^ ^s|.^(RF: Radio Frequency) ^]^7]^ ^;^1» ^;^^o>n> 

nll-S-<Hl ^^71- ^^^slcf. o>^l^^S, ^7] overlapped combined array processing and 
diversity ^7lollA^ -g^tb ^<=>] parallel transition^ :a^^<^>t!:i=1-^ &4^* 

7>^i=f. ©l^Tll parallel transition^ Jl^*]-^ B^sl^i S. 13-i- ^S^><=^ ^^*l-7l 
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<69> -^7] S. 13^ overlapped combined array processing and diversity 

<70> S. 13^1 w>s^- parallel transition* Jl^^l-^ H^Bl^ ^2: 

■I- 7l-^l7l °fl-S-<=Hl , ^7] overlapped combined array processing and diversity ^iJ'^-c- ^7] 
parallel transit ion^Hl <^l&|^(error rate)^] ^7>^ ^ ^Jl, :£t]r ^^7] parallel 

transitions.^ ^«fl ^I't]:^'^! ^tiflS. #7>^T:f^ ^^1^* 7l-^t4. 



<7i> ^ STTCl- ^>-g-*V^ Al^e^oflxi cfola^AlE^ o]^^. cf 

<72> M. ^T^^ overlapped combined array processing and diversity ^-^^^ -^V 

<73> ^ SE. -^^-cr overlapped combined array processing and diversity ^-^^ 

^}-%-^}^ STTC o]^ Alie^oflA-l ^-^1 7H^ ^0]^ ^ 

<74> ^V7lt}: ^^^^1-71 ^tt ^ ^114^^ ^EflM- tfl^l ^13^^ 

^tflM-^ 2^<>|£ oVEfli^s-* ^wl*>Ji. ^7l «?]:tflM-sl- ;^12^^ <?>BflM-* 

^11^^ ^w-^S., ^7l ;m2#^ ^]3^^ ^124^^ '^Jrtliq- ZL^^S. 
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o]M, ^71 ;^ll^^ tbEflM- ZL#^ #^1) ^A]^ L7ll^ z]-z^-^ °g^5>ji, ^7] L 

7flsl ^^ii wlH<il- ^^J^ ^S^>o^ ^]l^3i ^ii<l ^ ;H12^^ 43^*1 

>lll€2:7] ^ >11 2^3:7] Sq-. -^"71 ^12^^ ^Eflu}- ZL^-^ S CfS. L?!] 

fi] wlBl* *^^^>3l, ]£ cf^ L7ll^ wlBl* ^7] 

O.^ ^2:^>oi ^13^2: 4]^^ ^ ^14^S ^i^^iS #^^>^ ^13^^71 ^ ;5ll4^S7]S5l-, 
^ll^S l^^l >114^2: ^^<i* *a^*>31, ^11^2: ^'it ^fl^l 

>I14^2: ^ig<i* ^ njel ^^1^ ajcHs 43^^ #^^]-^ ^ll€ 

ifl^l ^I4^^7lsq-, ^li€^7loilA^ ^^^^ «?>tflm- -i- 

^ ^^*>£^ ^1^*>^, ^7l >^l2^^7lo1lA-l ^^^'i^ ^7l ^13^^71 oil A-1 

^^"I^ 7l-A>^>ol ^71 >5fl24^Ai o>tfli4^ 4^A]^>£^ ^7] ^13^^71 

>,^^oflA^ C-flolEil- ^^t}^ ^J-^lofl ojol^-], ^V7l N7flSl ^A] oVEfll^^ Z^-Z^-i!]. <^^£]d^, 

^Veflq-#<H1A-1 #^s:>^ ^A] Ajig^s.^ <U^^'=^ ^fl^ ^11^ ^^7lsf. 

-^71 N7ll^ ^Ai ojEflq-s. z^-zj-jij. <?l^s|Dl, N711S1 ^A] o>tflq.s.oiiA-i #^*>^ ^Ai >a 
ii<t§ z^-z^ofl T^5)]A-l T^lsl ^o^S ^>i4^ ^^1^ ^Ai Ai^^ A^^^S ;^l7l*>^ 

^-^^ ^l7l 
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-a'^^ii- ^^^] ^^^^ ^^i^ *>m-si ^ii^^ #^*> 

^^^^ ^"U^J: ^B^^ ^^11 ^^s)^^ ^-f^ 7>^ ^n^, 

^^'i ^#711- tl-t^. 
<76> ^^1:^ ^^^^}7l ^tb ^ ^^^^ ^o^'^^; ^11^^ ^^1 ^13^^ 

oVEflufal ^o:|:£ 37i]oi ^A] oVEfluj-i-^ ^al§>j7, ^>7l ^11^^ <y:tflM-sl- ^]2^^ 

^7] ;^12^^ "yrtflM-^ ^13^^ "^VEflM-* /«fl24^^ <?>tfli4 

^^i, ^cM ^11^^ ^tflM- Hi-* ^^1- L7H^ HlH^l: ^z^-^ ^^^>Jl, ^1-71 L 

7fl^ ^l-Z]-^ ^2: «J-^0.^ ^S*><^ ^11^3: ^ ;^12^2: -y^*! 

S #^^>^ ^1-71 ^12^^ «?]:Eflu|- Hi-* a cfs. L7flo| 

^^<i ^ ^H^S ^^4, ^^7] i^^l >114^2: 

1: *a^*>^, ^7] <?i^^ :^11^2: ^fl^l >il4^S ^^'il" ^ ^^1 
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91^^^ ^^^}^^ ^l^*>:il, ^oM ^]2^^ ^^^^ ^13^^ ^^^^ 7}^t}c^ ^7] 

t\]o]^]^ IJ-'^'HI $J<H^i. N7fls1 '^rBflq-i-'^l^i 'a 

^1*^ SJ^^H ^fl^ ^^^*>^ ^^^2]-, >a-7l N7fl5] «y:Eflul-i:oilAi #^*>^ ^Ai 

^1: cfltflA-l nje:] ^^^^ ^ol£ ^>u|.o^ o^^lo^ 7^^^ ^^€--2.5. ^iT^^V^ 

^2:^><^ M7l]^ #^*>^ 4^4, ^7] M7fl^ 43^^* ^ 

Djs^ A^;.^^ o^^]o^ ^o]^ ^^o^ ^^o. ^^^c^ #^S>^ 4^^4, ^oM 

^VM-^ Aiigo] ^^7] ^^J7H1A1 ^fl^ ^^^tb ^11^4- 
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<79> £ 9^ ^ -^AjoijoflA^o^ 7]^^ ^l-g-lb H^e^^i s:e.(STTC: 

Space-Time Trellis Code, o]^} "STTC'eh ^l*>7lS tl:4)* ^>-g-^>^ 7lle^=a^ o. 

<80> >^7l £ 9» %1-S*>^, ^A]7lfe M7flSl ^A] ^Eflufl-^ ^til^H. M7ll 

<^1^°!. <^1^7ll Hl-^ ^J-7loflAi A^t^^V ia>S!^- ^A] ^2)-, ^ oi^Tg ^ :^3)-ol o]s. 

c^7lA-l, ^7] Ml ifl^l Mp^ ^ >S-71 M7m ^^tbi=l-. ^7l Ml i^^l Mp^ # ^, 
^ ^^pyj. M711-1- 3:i3\--s}^ <^l-n-^ ^7l overlapped combined array processing and 
diversity ^^^o] 7]^^^s. 91^]]^^^ ^^^■'^ ^>-g-*>7l nfl^o]!^. zieiq- Aj-y] 
overlapped combined array processing and diversity ^S"^^ ^-r- ^7] ?^''7fl^ ^3: 
^<=>] #^5]ol Aj-71 M7fl^ ^Ai oVEfli4#^ oflol(air)>bl-^S ^^sl^c-fl tiV^flA-l , 

<81> ol^Tll P7fl2] ^Al oj-Bflq- Z^-Z]-^ 4.A] oj-Eflq. -^^S. ig^ ^.a] ^ O]^ 

^ ^ ^2: -^^^^l C>1^<^^C^-. *>7lo1lAi l~Mi^ ^ ^Bfluj- ZLl-Sl ^A] oVEfll^-*^ 

q-El-ifln^, i~Mp^ P^^ ^-tl ^BflM- 4^Ai o>Eflu|-i-^ M-Hl-^nf. ^>7l l~Mi^M 

ZLB^Jl, ^1-71 ^ ^Al o>Efll4 ^A] -^2}- ifl^] P^l^Jiil ^A] o>Eflu|- ZLf-S^ ^A] ^ 

<82> ^ ^7] ^ Bi^ll ^Al oj-Efluj. :i^ofl cfleflAi ^t^*>7lS- tlrCf. 
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L7flS^ C-flojEl alH* dii d2l dsi ... dLl<^l ^^7] ^ oj-tflu)- ZLf-^] 

^^7]S. ^>7] cflolEi tilB* dii d21 dsi ... du^ ^^/^^ ^^7] 

(911)S ^^€l=f. <^7lA-1, >a-7l ^7] ^ ^A] oj-Efli^ #^7lo1lA-l cj^ 

^1^ ^9}:'=>\] cll<^lBi w]:^*^ 7fl^» i^Bl-^fl^. ^7l A]^^ 

(symbol) € ^ ^7] -y^^i L<^] ^^3r>^ <?l^>i "1"^ ^ 

<y:EflM- ZL#<a# q-Bf>ac1-. >a-7l ^^/^l €«:7l(911)^ >a-7l C-flolE-l H1H§ dii d21 

dsi ••• du^ m9l3.v^(921-l) ;^lLi^^r:-1 (921-Li)S #^tbcf. 

^. '^M 2i^/tg^ ^«:7l(911)^ c-flolEi wlH dii* ;Hll^^c-l (921-1)^ 

^^t[JL, o]^ ^o^S. cflojEl HlB dLi* :^lLi^^i:-1(921-Li)S. 

^s]^, -^71 ;Hll'a^t:-1(921-l)ifl;^l >flLi<y3T:-1 (921-Li) 2]"^^ ^7] 3]l/ti^ ^^7l(911)<^l 

(931-1) i^^l ^lMi^2:7l(931-Mi)^ ^71^1, ^Vy] oi^^ ^7] ^^11 

STTC -y^^ «o^^<^m-. 

ZLe]ji, ^^7] ^11^^71(931-1) i^^l ^lMii^S7l(931-Mi) ^^-^l"^ ^7] ^913.^^921-1) 
^fl^l ^1Li^St:-1(921-Li)o11>H ^^tb ^Isl ^fJ-^-^-S. ^2: 

*H ^7l ;^1 1^2:71 (931-1) ifl;^] ^lMi€2:7l(931-Mi)^ ^2:^ ^2: ^^-g- 

Si ^^1 Smi^ ^ll€-^7l(puncturer 1)(941-1) ^] Mi^^7l (941-Mi) ^^^S. #^t}-cl-. 

<^7lA^, ^7] >11 1^2:71(931-1) vfl^l >flMi^2:7l(931-Mi) ^^Sr H ^^o] ^<^^}b.S. ^7] 

^11^^71 (931-1)» ^ <4S. ^^^■7]s. ttcf. >S-7l ^ll^S7l (931-1)^ >a-7l ;«lll^scl 
(921-1) vfl^l ^lL<ysr:-l(921-L)ollA^ •y^^V'^ 7>>a-tl: ^ ^>7l ;^1 1^2:71(931-1) 
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7> '^^n^^] ol^.^ ^^-Jl, ^7] o]^o] ^tfl^ Aj.7] nlE) ^ 

^2: ^ ^11^^71 (941-1)S 0^7lAi, >^V7l ^J-i] 

^S-fe BPSKCBinary Phase Shift Keying, o]^} "BPSK"^^- ^i^>7lS. tb^-) «^J-^^, 
QPSKCQuadrature Phase Shift Keying, o]^ "QPSK"^ ^^}7]S. tt^) QAMCQuadrature 
Amplitude Modulation, o]^]- "QAM"^]e} ^i^f>7ls ^cf) PAMCPulse Amplitude 

Modulation, ^^l^V "PAM"<^l2]- ^^}7]S. tbi^) PSK(Phase Shift Keying, <^]^- "PSK"^ 

^^}7]S. ^Vcf) ^4 Hj-^ ^o] o;[cf. ^11^^71(941-1) Ml^l ;^lMi^^7l 

(941-Mi) ^^1-^ ^>7l ^11^^71(931-1) ^lMi^2:7l (931-Mi) ^l-^l-^l^i 

Si ^^1 Smi^ 'a^^H ^Isl €^ I'll ^(puncturing matrix)<^l ^-§-*>7ll ^^^4. 

*^7lAl, ^7l /^ll^S7l (931-1) ^^1 >llMi^2:7l (931-Mi) Zl-Zl-oflA-l ^2: Si xfl^^^l 

Smi#^ ^7l oilHSJ^<Hl ^i-g-^l-Tfl ^^s^>^ <^1-B-^ overlapped combined array 

processing and diversity «J-^<^l^i '^Eflul-l-ofl ^s.7} ^^S\o] ^^^o^s.^ 

3^>^ (interference) ^j^* ^171b:>71 :?1«||a^ olcl-. >^7] ^ «l^fl 

Si ^^1 Smi«^ ^7l I'm^^'^l ^^-§-^>7ll ^^^^^'H ^7l ^ . 

HE^^ ^7lA^ >a-7l ;H1 1^3:71 (931-1) ifl^l ^lMi^2:7l (931-Mi) ^^<=^]^^ ^2: 

Si ifl^l Smi* -^71 ;*ll 1^^71(941-1) vfl;^l ;^llMi€^7l (941-Mi)<^lAi €^*V^ 
^7]S. ^4. 

>tll 1^^71(941-1) ^^1 ;^lMi€^7l(941-Mi)^ ^7] ;«fll^S7l (931-1) ^i^Si 
7l(931-Mi) ^l-zl-oilA-l Si ^fl^l Smi^ ^eflut-ts. ^71^ o.^ ^ 

^^Vcf. «a c^lS, ^7l ^ l^i^ll ^Al oVEflul Zll-Sl ^X] oVEfluj-i- 711^71- 27H2^-J1 7>^j^>Jl, 
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^71 2711^1 ^-y: 47fl^ ^^1:* ^^tb^-Jl nfl 

<87> p _r 1 1 1 li 

1] ' L 1 O 1 oj 

(column)^ ^ T^^^ «Krow)^ ^-tl ^VBfli+l- v+^'^nf. ^^Vy] % 

^^Itt^. ^, nflH^i Pi^flAi 5} <aoi]A-^^, ^ ^ 

^11^^ Ell 14^4 ^1 1^2:71 oflA-l #^Sl^ ^S.Si]-, ^]2^^ '^VtflM-^Hl 9^^^ 

^]2^2i7M^^ zLtflS- -1-4^1^14. o]<4^ >^7l ^m^^ Pi'HlA-l 

^Al oj-Efli^sq. <^4^ ;^ll^2:7lo)lA^ ^Jl^. ^l2^^ <?>Efll4'>fl A2^3:.7\^ 

<89> A^>7l ;H1 1^^71(941-1) ^^1 ;^]Mi€-5-7l(941-Mi)fe ;^1 1^2:71 (931-1) ifl^] ^1 

Mi^S7l(931-Mi) z^-zi-<HlAi ^2: Si Smi^ *a^*l-«=^ 1^1 €^ ^^^^ 

^<^1 ^-S-2r>7ll ^ ^ln4^Sl-7l(MUXl) (951-1) ifl^l ;^l2i4^^7l(951-2)S 
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(951-1)^ ^114^^ 'iVEflM-CANT 1)<^1 91^^^ cf^S|-7lolc]-. ZL^JL, ^7] ^2: ^li* 
Si vfl^l Smi'^I^^-I Smi^ ^1-71 ^]2r^^S^7] (951-2) =L o] o-^ ^7] ^ ^^11 ^ 

oVEfluf nl-^ ^7] >^llMi(931-Mi)^S7loil>| ^^7> ^ «1;5^ ^^1 oj-t^] 

14 zLf-S] Ai:^^.^]- ^^j5]7l m^olc].. ^1-71 ^ln:f^Sl-7l (951-1)^ ^7] Si 
SMi-i- i=f#2l-*l-oi ^114^^ <^]:Eflu|-(ANT 1)» ^tfl «Hlc>1>a--^S. 
<90> ^ -3-71 P "yrtflM- m-<^l tfl^^^ ^^*>7l^ tb^-. 

<9i> ^x-], L7flsl ^^ii c-l]olE-^ wlB* dip d2P dsp ... dLP«^l ^7] P ^1-^ 

^^7lS S^^i^^, ^>7l <y^^ C-flolE^ tilES. dip d2P dsp ... dLP^ 2l^/t§^ ^^7l 

(961)S 'a^^^-. <^7lA^, ^71 <y^i L<>11 ^«5«^>^ P^ ^>7l P^^B oy^x^ 

f-<a^ l^Ef^Cf. ^7l 2]^/t§^ ^^71(961)^ -^-71 c)l<^lBi tiles, dip d2P dsp ... dtp 

^ *f 1 4^ ;^ll<el3i::-1 (971-1) tfl^l ^iLp^l^c-l (971-Lp)S. #^t!:t:f. ^, ^^-71 

/*^€ ^^71(961)^ t^]o]^ wlB dip-i: ^U^y^c] (971-1)3. %:^^}JL, ^Ifi 

^.^S. HlB dtp* ;^lLp<ysc1(971-Lp)S. in.e^'a, ^i-7l — 

(971-1)^^] ^lLp^^c-1 (971-Lp) ^^-Br ^7] ^^/^^ ^€:7l (961)<^l^i 
# STTC <?1^^^V ^ ^11^2:71(981-1) tfl^l ^lMp^S7l (981-Mp)S. 

^. <=^7lAi, >^7l Mp^ ^7l P ^^5^ <?>El]q- ZLl-Sl ^Al7lofl ^al^lol oj- 

<92> ZL&lJl, ^7] ^11^2:71(981-1) i-fl^l ^lMp^S7l(981-Mp) ^7] ^1 l<?l^c:-l (971-1) 

ifl^l ^lLp<aSCl(971-Lp)<^l'H -tlJil* 'a^^V'^ '^]^ ^^51^ ^2: 

*><^ ;Hl 1^^71(991-1) vfl^l ;^1M 
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P^^7l(991-Mp) ^^^S. «^7lAi, ^7] 1^2:7] (981-1) ifl^l ;^lMp^2:7l (981-Mp) 

ZL ^^o] ^o^^-B-S. ^7] ^11^2:71 (981-1)» <^]S ^^^^>7lS *Vcf. ^^-71 ;Hll^ 
S7l (981-1)^ ^7] 1^^1=1(971-1) xfl^l ;^lLp^^e1(971-Lp)<Hl^i ^S.* 

7}^^ ^ ^7] ^ll^S7l(981-l)7> <^^S\^ t>tflH-<^l ^-g-^E)^ ^7) O] 

^o] Aij:^ nie^ ^^^s^o^ ^ >^ll€^7l (991-1)5- # 

^tlrCf. 0^7lA-1, .^71 «cJ-^^ ^7l ^ ^^11 ^A] Ol-Eflul- Hf-ofl ^-g-tb €S -g-^ 

^ ^7] 1^^71(991-1) ^lMp^^7l (991-Mp) '^"71 

2:71(981-1) vfl^l ^lMp^2:7l (981-Mp) zl-zl-oil^i Si ^fl^l Smp^ ^^^^M 

nflEgJ^ofl ^-g-*>7ll ^^tb ^ ^12t:1-#^71 (951-2) sq- ;^lM t:l-^^7l (951-M)S # 
^^cl-. o^7lA-l, ^7l 1^2:71 (981-1) vfl^l ^lMp^2:7l (981-Mp) 2l-4<HlAi 
Si i^^l Smp** ^J-71 nl]:e^>iOil >a-5-^l-7ll ^^^>^ ol-^ «^Al overlapped combined 

array processing and diversity «J"^^<^1^1 ^btfl^-lr^^l ^3:7> #^£1<>1 

^ ^^S^M ^^^^ ^]7]^}7] ^^flAiolcf. ^7] P 01-^114 H^Sl ^2: >a 

Si Smp## ^7l DllH^:i^<^l ^^^>^1 ^7l P Hi ^11 oVEfli4 11 

Ai^7l- cl-€- ^tflM- -^^^J^-^^i ^-g-^W ^^cf. 

<93> 3.e-l^ c^7lA-1 >^7l ;5fll^S7l (981-1) ^]Mp^S7K981-Mp) ^l-zl-ojl^H 4J 
^ Si ifl^l Smp* ^7l ;t)l 1^^71(991-1) i^^l ^lMp^^7l (991-Mp)o1lAi €^*1-^ 

<94> ^1-71 ^ll^-§- 71(991-1) ^lMp^^7l(991-Mp)fe ^7l /^l 1^2:71 (981-1) vfl^l ;^lMpi^2: 

7l(981-Mp) ^l-zl-oflA-l t-^t!" ^2: Si ifl^l Smp* ^iVtflM-^S ^7l^ O.S ^ 

<a -^IS, P ^^11 7ll^7> 27I1B1-J1 7>:^*1-J1, 
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^7] 27fl^ ttEflM-** ^91 47)1^1 nfl 

^V7l 1^ °m^^» ^-§-W. ^7] ^11^^71(991-1) ^Ji\7] mp^'S' 

7l(941-Mp)^ ;^ll^S7l (981-1) vfl^l ^lMp^2:7l (981-Mp) ^2]-<^l^i 43^ Si 

vfl^l Smp^ ^lel nilH€J:io]i ^^^n] ^ ^l2i:l-#S|-7K951-2)fii- 

^lM4^5|-7l(951-M)S ^1-71 >5ll2cl-^Sl-7l(951-2)5!l- >illMcl-^Sl-7l (951-M)^ -^1-71 ;^ll 

^^71(991-1) ^fl^l ^lMp€^7](991-Mp)<^Mi cf^5|-*H ^124^-50 ^Eflu|-(ANT 2) 

vfl^l ^IM^^ ^Efli4(ANT M)l- -i-«fl <>1H^^S. ^^tb^^. '^1^711, ^7] ^2: Si ^^1 

Smp#<^1 ^>7l ;^12^^ ^^^^^-(ANT 2) vfl^l ;^lMp^-tl ^Eim-(ANT 

Mp)l- ^igl-ol cl-s. oj-Eim^o^l cfl^V ^>>g A^^o_s. 3|-g-*>^l 

^711 ^cf. 

<95> Cf^^S. £ 10^ ^Ss>o^ ^V7l £ 9^11 -i^tl: ^^^1 ^^ofl -^V-§-^>^ 4^A]7l 

<96> ^1-71 £ 10^ S 9^ ^^7l ^S<^1 ^-§-*>^ ^^7l ^S-i- 7fl2^^o.^ £^1*1: £^<^1 

4. 

<97> ^7] S. 10^ ^Ss:>ig, ^;^-l ^Al7]o]lA-l ojH^VO.^ ^^tl: ^Jl^ '^■71 ^^7l^ ^A] 

^VtllM-l:^ ^^^4. ^o^7l i 10«HlAi^ ol-tflq.:^ol N711 ^WlSlol oXv^JL 7>^^>7lS tb 

4-. -^-71 N7ll^ ^BflM-* «HH>a-O.S.«-Ei ^^51^ ^1Sl*>^C^l, r^7^ 

o]:Efli4(ANTl) Ml^l o>Eflq-(ANT N)S -f-^ ^11^ 7] (channel 

estiniator)(1011) ^ ^iTl 7l ( interference suppression)(1013)S ^^^4-. ^^7l ^fl^ ^ 

^71(1011)^ <?]:Eflu|-(ANTl) tfl^l ^IN 'y:Bfli4(ANT ^J^^* 7>;^1 

^ ^^tb ^ ^ ^11^ ;Hl7l 71(1013) ^ ;«fl it::] SDl (decoder 1) tfl 

70-38 



1020030001452 #^ '^A^}: 2003/10/7 

^1 ^^llPtl^Dl (decoder P)(1015-P)^ ^n^^. ^7] ^17^71(613)^ ^^7] ^fl^ ^^7] 

(1011)«ll^i ^11^ 7>xlji ^V7l ;^ll <?>tfli4(ANTl) >H1N ^tfl 

M-(ANT N)oll>H z^-z]-<^l>H ^]7]^ ^ >ll 1^1 sc^ (1015-1) ^]P^ 

st:-1(i015-P)S #^t!:i=1-. -^71 ^fl^ ^^7l(l011)7> -^-^l ;^ll =7^^ t]:EflM-(ANTl) ifl 

7l7l(1013)7> >a-7l 'y:Eflu|-(ANTl) ifl^l ^IN ^BflM-(ANT N)«flA-1 #^tb ^^-i- ^ 

^<^l^i ^l7ls>^ 34^^ 7l^ ^^1^ ^2fl 7l#l-ol V. Tarokh. A. 

Naguib, N. Seshadri, and A. R. Calderbank, "Space-time codes for high data rate wireless 
communications: performance criterion and code construction." , pp. 744-765, Vol. 44, 
No. 2, March 1998. V. Tarokh, A. Naguib, N. Seshadri, and A. R. Calderbank, "Combined 
array processing and space time coding" , Vol. 45, pp. 1121-1128, May 1999. <H1 7H'^l5l<^ 
9X^. ^7] f^Efl 7l#-i-oll^ N7flsl <y:Efli4l-^ Ni 3.7]^ #^£1^1 ^1-*^ 

^^§>J1 ^ Hl-^ <y:Bfli4-i-S-^E^ ^M.^ ^-tl*>7l ^t}c^ ^iVlH ^:£-l-( component 
codes)S.Ai lre]<H^l^ 7fl7fl^ ^1^^ -^J:-i-( space-time codes)^ ^>-§-^oll ^JiS)- ^ 

^JlS)-^ ^7.]t}7]] #0]^ tij-i^o] 4^7fl£l^Cl.. HE-]^ ^7] ^1 It:^ ^C] ( 1015-1) vflx] 

>flPt:lSc1(1015-P) ^7] ^l7l7l(1013)«^lAi -a^^ ^7] ^11^ ^^7l 

(lOll)oflAi ^11^ 7>^1j1 STTC ^3.^^-<^ *^7l^<H]A^ ^A]^ C^lolE] til 

B-^S. #^t!:T^. «^7lAi. -^7l ;^llt:1^r:-1 (1015-1) vfl^l >^lP^Si:i (1015-P) ^^-^^ ^ ^^^1 
^H, £ 11^ %l-2:^><^ ^7] ^lliilscl (1015-1) tfl^^l ^lPclSc1(1015-P) ifl^ 
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<98> ^7] S. 11^ £ 10^ ^ll^l^ci (1015-1) >^lPi::1^ci(1015-P) ^^1- 

<99> >^7l £ 11^ ^2:*>^, ^7] S. 10<^]^^ ^^-^ >ll 11=1 sr:^ (1015-1) ^]PT^3.r^ 

(1015-P)^ ^7] S. llofl M}^ 7}^]x^, ^7] ;^liclsi:-](l015-l)# 

^cf. ^^7] N7fl2l «?]:EflM-« ^^-^ <=^]<^^^^S.^^ ^^^^ ^Sl^mt-il, ^^-1 

1 'i]:tflM-(ANTl) vfl^l ^IN <?>Eflq-(ANT N)» -^^ll ^4 ;^]icf#^7l 

(1111-1) vfl^l ^lNi4^S)-7l(llll-N)S #^€1=1-. ^7] ^Ui=f^5|-7l( 1111-1) iflxl ;5llNcff^^7l 
(1111-N)^ ^ll <?>Bfli4(ANTl) i-fl^l >fflN *?]:tflM-(ANT N)<Hl^i ^^"71 STTC 

^Al7lo1lAi ^-g-tb Cf^Sl- ^^^}^ ^4^^ ^Cf^^tb ^ ^"4. ^^71 

(1113) ^ ^IH^ ;^l-tl:7l (Metric Calculator )(1131)S. #^tl:i=f. ^^7l ^fl^ ^^^7](1113)^ ^1 
1 <?>tfli4(ANTl) i^^l m ^tliq-(ANT N)'^lAi ^^€-3}. B5fl<5l^ ^l^^i a^^^ 

7l(training sequence generator )( 1115) ^S^^^ Befl<^1^ ^1€^1- 7}^]jl ^fl^ ^ _ 

n ^1]^ ^^1- hypothesis( 1113)3- #^t!:^-. 

<ioo> 71-^ ^5^^ 7l (Possible Sequences Generator) (1120)^ ^7l ^^7H1a^ ^ 

^>J1. ^7l ^S^^tb ^ll^SC-l (1121-1) ifl^l ^iLt^SC-ldm-L)^ #^t}:T=f. 

<^7]^^, ^7] 7}^ ^]^^ ^5^^71(1120)^ ^J-71 4^^7loflX-l C-flojE^l- ^^1^].^ ^ 7]- L 

7fl5l tilB€-<^lS.S., L7fls1 tilBl-S ^^^^ 7>^ ^1€^( • " O 1-^ 

^711 7>^ ^l€:^-i:^ L7l)Sl tilB-i- ^zl-^ ^7l ^^H^SdK 1121-1) vfl^l ^lL«y^r:-1 
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(1121-L)S ^7] ^11^1^^8(1121-1) >HlL^^c-l(1121-L)^ ^7] 7}^ ^1 

>y 71(1120)^1^1 7}^ ^l€i( -) 1- STTC 913.^ <?lS^t!- ^ ^U^ 

S7l(1123-1) ifl^^l ^lM^2:7l(1123-M)S- #^^1:1-. >^7l ;slll^S7l (1123-1) vfl^l :^lM^S7l 
(1123-M) ^l-^l-^ ;*lll<y^cl (1121-1) vfl^l ^lLtl^t:-l(ll21-L)oll>H #^*>^ ^^^^ wlH 

^Is] ^^j^ ^S3:H ^U€^7l (1125-1) vfl^l ;^lM€^7l(1125-M)S. #^ 

^cf. 0^71^1, >^7l >11 1^2:71 (1123-1) tfl^^l ;5llM^2:7l( 1123-M) oil >H ^-§-*>^ 'l}-^^ 
7HlAi ^i^^ w>fif ^o] BPSK QPSK QAM «<}-<i^2)-, PAM PSK ^^i)- 

^2: ^^^^ ^ <^:hi t!: «o^<^-^^ ^4.^^^^, ^7] £ 9^1 ^Ai7HlAl a^-g-tt «J-^«]1 

^7l ;H1 1^^71(1125-1) xfl^l ^lM^^7l(1125-M)^ ^71 ;«il 1^^71(1123-1) ifl^l ^IM^ 
2:7l(ll23-M)<^l>| #^*]: ^^*><^ -^Vl H 9<^1A1 ^-g-tl: nflHsJ^sl- ^^tt €^ 

nflHsJ^ofl -^i-g-^VTll ^^^1-c^ ^1-71 hypothesis(1113)S ^7] hypothesis(1113)^ 

^7l 75111^^71(1125-1) vfl^l ;«llM^^7l(1125-M) ^A^]^^ ^S^^l-, ^7l ^^7] 

(1113)<H1^-1 ^11^ *?3^*1-^. ^7] 41^^71(1125-1) tfl^l ;5llM^^7l 

(1125-M) 2]-4oflAl #^*V Ai^^^ <>1^<H^ ^1€^7> -^-71 ^11^ 4^5!^ -i-o^^ ^fl^o- 

^34^^ nfl^l 7l->a- ^11^ ^S^^^M ^^7l nilB^ ;^l>a:7l(1131)S ^r^^^. ^^^^1 ^ 
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S^S\o] ^oj^ ^Efl» 7>^C]-. Cf^- ^ ^B^^ ^J'i^^ 

tgA] H2ie|^<Hl^i €^l(parallel transition, "parallel transit ion"H^- ^^-7]^. 

^t\-)s. Jl^«fl<^>'?]: t}jL, ^7] J£ 11<^1A-1^ ^ol7l(lll9)7l- cfs. ^ig >iH^l-<^lH ^ 
^€ ^ £€• constellation«^l A]2^^ <y:EflM-(ANT 2)# -f-tfl ^^7lo11 ^^5]^ 

^11^ ^sfl- ^tb €2fl 7fl^>^ i^lH^oil 7>'a:5]:£^ ^l<Ht!:^. ^. 2711^ >iB 

<102> tb^, >^V7l DllB^ /^1^7l(1131)^ hypothesis(1113)<^lAi 7>>^ iil]^ 

^7] ^11 <?VEim-(ANTi) vfl^i ;^iN ^-ii ^yn^mi nm "a^^v^i. 

^1-7] 7>^V #^34 A^V7l ^11 tb^fli-fCANTl) v^j^l ;^1N «>Efli4(ANT N)l- -^^fl 

^ 7lEl# <^7lA^, ^7l iH]H^ ^1-^:71(1131)^ ^7l 7le^« ;^l>a:^ nfl 

Euclidean distance© -^V-g-tb^^. o]^ ^^S., ^7] v\]^^ 7)1^71(1131)^ ^7l ^^7H1a-1 _ 

T= S-€- 7}^^ A]^>,s.oil cfl^flA^ Euclidean distance© ^ ^± 7]^ ^ 

^7l (minimum distance selector )( 1133)3. %^^t^. ^7] 7]B\ 
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^^71(1133)^ ^7] DflH^ /^1^7l(1131)<^l>«-i #^2r>^ Euclidean distance-!- ^ 

7}:^]^ Euclidean distancel- ^^sr>jL, ^^7] Euclidean distance<^l sfl^s^)-^ y^^M. h] 

H» ^7] ^^7HlA-1 HlHS. ^^/^^ ^^7l(P/S: Parallel to 

Serial Converter) (1135)5. W'^^^. '^M ^^7l(1135)7> T^El* 7}^]^ 

Euclidean distance<^l ^fl'^^l-^ ^^ii wjE* ^^j^ afl ^>-§-*>fe <^:ilB]^(algorithm)oll^ 

<^jislf^#ol 9X^^, <^7lAl^ HjE^til ^ Jicl #(Vi terbi algorithm)^ ^}'%-^ 

cfji 7>^^l-7ls ^7] HjEiwl .y-jLe]^^ ^l-g-s^>c«i 7lel# 7>^1^ «1B 

* ^#«fl^^ ^^^^ f^sfl 7l# ^^<^lAi -M^tt Vahid Tarokh^, N. Seshadr i , A. 
Calderbank7]- 1998\1 ^]9l% IEEE "Space time codes for high data rate wireless 
communication: Performance criterion and code construct ion, '^'Hl^l-Tfl '^^s)'^ aI— — 

S. ^7]A-1^ ZL ^Mlth ^5^^1-71^ t!:4. ^7]^^, ^^7] 7l5l ^1^71(1133)^ ^7] 

7}^ ^5>§7l(ll20)'Hl^i ^^5^ 2-€- ^1€^#<H1 cfl^flAi Tie]* 7^^ Euclidean 

distance<^] «fl^^>^ ^IH* ^^^>S.S., ^Jij-a^ o.S. L7fl5] ^ 

#^t!:Cf. HS^^ ^7] 1^1/^1 ^^7l(1135)fe ^1-71 Tie] ^ifl7l 

(1133)<H1^-1 L7fl2] wlHl-* iS*s:>oi cflolEi Al^^i 

<104> ^Z^^ ^J-71 ^<d7]^ M7ll^ <y:tflM-#^ ^Wl^j-ZL, ^1-71 ^^7]^ t^^fl 

^7] 2^^- M-B^-^flCf. 
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<105> [i^tij-il 2] R.=HS-HN 

<106> ^7] 2o\]^^ DflB^^S. ^Jl* M-H^-iflc^, ^^^^ 

v+EfifltH, ^-tl^S* M-Bl-^flJl. ^^(noise) i^Ef^Ei^f. ^7] ^fl^ ^.^^ 

A] o>( independent complex gaussian)^^ 2.^1^ ^^f. ^7] ^xi ^e^S 

^>07lofl ^^^^ M-Hf^cf. ^71 AiJi 

(vector)S. fi^s]^, m^^ll ^(row)^ m^^fl "^Vtfli-KANT m)ofl^i ^2: ^^g* 

c^7l^i, P7]l^ iB^^S. ^>^^S)ol $i^c-ll, ^7] P7fl^ >h 

7] £. 10<^lA-l ^i^ti: ^<^1 ^iS. €^ °1]H^^<^1 ^-§-*>7fl :iB^l-<^l 

C^, ^52]-^^^ >^V7l ^^<^1^-1 ^71 P7l]Sl iH^l- ^Z^^ ^7l Mp7flS^ 4] 

^5];=^] ^JL Bfl:^^ ^ nii:E^>,oi] ^v-§-^]-7fl €^^V^ ^2fl^i. ^7l ^ 

<107> ^^7l7> iH^* ClSTg*>7l ^7] P^^ >iH^ ^l^q 

^ xJ^^T.] Aiig ^E^s.^ ^^^-9.3- ^^^H ^];H«11<^>^ ikA. ^^^i ^7l P^^ 

^H^o] ^^-a ^JtEflM-S-^E:-! ^V7l ^Ai7i;7].^lo^ ^fl ^ s.A^ o] ^71]^ ^(column)^ 

^7] 51)^ Hofl^i ;«fl7l€|lo>^i:f. >^7l ^^7]7P\^]9\ 511^ ^A^ol N7|]o^ ^o] ^]7l^ 

NxcM-Mp) (dimension)^ oflE^^il- Hp A^^^€^1L ^^5\^\7]S. ^cf. ^7] Hp fflB^ 
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^ r:^i3Jll<:>l^(null space)* "^e}-Jl ^S1b^>ji, ^7] Hp nflHS^^i^ ^ >^3llol>h "i-l- ^ 
7] soil ^^l-'S, ^^71 P^^J^l) 4]^ ol5i]o^ ^.^4 9X^ M-^ 

<108> ^7] ^H^^ Mp7llSl <?>Bfll4^^ A>-g-*><^ ^-tl^Vul. Mp7fl 

^Ais>7l "fl^oil ^^7i cf^sF^ ^H^-i-ol ^^^^s. ^-g-^m M» ^171^ 

71 q*2^7flo^ tflT^^V^ ^Bl-i:^ t!: ^"i ^El7> Sc(c = 1 - q*2^)El-ji 7\ 

^^7l^ nflHSJ 711^71(1131)^ c^pHpS,^ 7j]A]-^ i^flESJollAi ^1-aV«B^<H 

<109> nei^a ^7lA^, Aj-71 3^^^ ol-g-^H ^^1 t^^fM" ^^ofl A^^oj 

^17151^ o] o-s. ^5^jy,^ C^^Sf ^Cf. ol* ^^*>7H1 ^7] £ 102^ ^^17! ^^ojlAl 

^aVSj-A]^ ^ M^, Mi^l-, Mp-^* ^^^1- ^^^>7ll ^Sl-AlT^i A^tg^ ^ojofl 

^*><^^> ^1:1=1-. ^, ^7l £ 10^ ^>a7l ^S<>ll^i ^7] U-& 3^1 Jl. Mi^il-, Mp5!l- 2^Jl 7> 
^*>7lS- tbtf. at!:, *>7l ^^ofl^i ^^7l^ ^^^^S. BPSK «c}-^^ ^-§-^H, ^ 

-tl 4711^ ^'i** 7>^^l-7lS- ^s^^ ^V7] ^ ai^ll ^A] ov^m 

::il-«^l ^U^^ ^Efluj-CANT D^f >112^^ ^Eflu|-(ANT2)S- ^>^j£lJl, ^7l P«i^1| ^>J0 
O.^^] ^ ^Eflq- ZLf-o] sjji, ^7l ^ ol-Eflul- zil-o] ;^12^^ 
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(ANT 2)s^ -^VHimCANT M), ^ ^iStJrEimCANT 3)S ^^^^cf. SEtt, -^M 7Mo\] ttj-e^- 

^ ^^11 ^1-^ ^11^^71(931-1)^ ;^lMi'^S7l(943-Mi)^ ^ll^S7l (931-1) 

5q- ;«ll2^S7l (931-2)71- ;sll 1^^71(941-1)^1- >llMi^^7l (941-Mi)^ ^11^^71 (941-l)si|- 

^12^^71 ( 941-2 )7> ^cf. >^7l P^^ll oVEim- zLl-^ ^11^2:71(981-1)31- ;^lMp^2: 

7l(981-Mp)^ ^11^2:71(981-1)31- ^l2^S7l(981-2)7> ^11^^71(991-1)31- ;^lMp€^7l 

(991-Mp)^ >t|li;?i^7l (991-1)31- >s|l2^^7l(991-2)7> ^r]-. Stb. ^iM t:1-f'sj-7l (951-M)^ ^l3i::1- 

^51-71(951-3)71- ^Cf. ZLS^Jl, Olfl 7>^lrOll ^S-^S*^ £^^«^1 a7l£lc>l ^-i- ^ 

£ S715101 ^o. o;^o.o^ l-^olcl-. 

<iio> ^V7l ^2:71 (931-1)31- ;^12^2:71(941-2)<^1>H ^Sl^ ^11^^71 (941-1)31- :^]2 

€^71(941-2) Z1-Z1-O.S •a^SlJI, ^71 ;^1 1^^71(941-1)31- ;^l2^^7l (941-2)^ ^7l ^t]-^ 
131 ollH^:iil- ^-g-s^V*^ S^^^^ ^^1-^ €^^1: ^ ^llT^f'5l-7l (951-1) ^ 

^l2cl-^5l-7](952-2)S- #^*]:cl.. ^^Vyl 14 nflH^i Pl-i: ^-g-^ ^^-71 

^11^^71(941-1)^ ^a^sl^ 471131 ^^1:* *>M-£ ^^^W :3.cllS. ^^-71 ;^ll 

f^5l-7l (951-1)5. #^*>J1. ;^l2^^7l (941-2)^ <a^£l^ 471131 ^2: ^^i*^ ^ 

<^ ^I2t:1-^2|-7l (951-2)5. #^^c1-. 
<iii> tb^, >y-7l ;^11 1^^71(981-1)31- ^12^2:71 (981-2) ^^l^i ^jSfe ;Hll€^7l (991-1) 

31- ;^12^^7U 991-2) zl-zj-o.^ ^^^JL. ^7l ;^11^^7l (991-1)31- ;Hl2^^7l (991-2)fe ^1-71 
^*1-Ai 34 ^o. o^EiJ^^ ^-§-*M SJ^sl^ ^^1:* ^ ^l2c1-#Sl-7l 

(952-2) ^fl^l ^13^^^21-71(952-3)5. 
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^^7] ;^l2t:l-^ 51-71 (951-2)3- #^*1-JL. ^12^^71(991-2)^ 
Si ^ 4711^ ^'i-i-^ ^>M-£ ^^^V^l HtflS. >^l3cl-^^7l(951-3)S 

<115> ^V7l /5llic}-^5|-7l (951-1)^ -^1-71 ;^11^^7K941-l)<^lAi HcflS ^7l m 

^Ai <y.Efl^(ANT DS. ^^*>J1, ^1-71 ;^l2cl-^Sl-7l (951-2)^ ^l-7l ;^12^^7U941-2)<=>11 ^^ 
^ ^S.^ ^7] >5lll^^7l(991-l)«^lAi #^^V A]^^ ^^^^^ ^7] ^Bfli4(ANT 2) 
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#2^:^.1^, ;^12^^71(941-2)<^1A-1 ^ A-fl Hi;5<|l ^2: ^^l-^^-. ^U^^ 
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^^sl^ ^3: 4]^!-^ BPSK ^3: ^J^^-y ^^"^Hl, <?]:tflM-^ :^12^^ ^Eflq-(ANT 

2)1- -^^ll ^^51^ ^2: ^^1-^ QPSK ^2: ^^#^1 ^Cf. ZLeiM-, ^ ^7HlAl ^ 

'^t!: «>5!l- ^ol ^^51^ «?>Eflq-, ^ ^12^^ <?>Eim-(ANT 2)S ^^Sl^ ^7l 
€^ ^^<^1 ^^51^1 ^71 nfl^ofl ncflS BPSK ^^*<^1 ^lo^. rc^-sl-A-l >^7l ^^17] 
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<125> ^7] £ 12^ BPSK constellation^ i^^lcf. 

<126> >^7l E. 12<^1 EAlsjol :y.ol ^>f^^(Q) ^^6\] conste national S 

<i27> ZL^JL, ^7] ^2fl 7]^ -^^'Hl^i ^^^^ ^c)] S. IS^ll overlapped combined array 
processing and diversity ^J-^^fl B^e^^ n^2:7> £a1£]c:H S. U^fl^ ^ ^^<^1 

4^ H€S1^ T^2:7> £AlS)ol ojcf. £ IS^f E 14* tiliH^V'S, ^^-^l 5. 13^1 B 

jlS^sV^lnV, ^ parallel transition* JIB] s>^l E 14^ B^e]^ ^S<Hl^i^ parallel 
transition* Jl^^V^l ^o>s. ^^S. <^l5l#<5l 

- <128> ^ ^^Sl ^^«flAi^ ^^1^^ ^M<^M ^^^V^-^M". ^ 

^oflA^ 9i<HM-^l 7>;^1 ^^o] 7>^f-^ l-€:<^lcf. ZLeiJE.^ ^ ^^s] 

^^^^^ "^^^ ^#^1 ^«11^<=>> tVt:!-. 
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[^^^J- 71 

^ll*J-<Hl ^o^A-l, 

^7l '^'g'i* ^^^*>^ ^^1:^ 7fl^7> 8711^ ^-f ^7] >111^^7l 

» ^^^^ ^^^S. ^7] 
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l^^S)^, ^ ^^fl ^ll€^7lo11 2^-§-S]jl. ^ Hi^fl ^ll€^7l ^l2€^7l<:Hl ^ 

-g-SlJI, ^ ^-8: ;^12^^71 m^'S-7M ^-§-=1^. ^-il ^^11 ^I4:?1^7l<:»fl 

0^ ^^H1>H ^7l ^3: 4]^°! 

8] 

^11^^ <?>tflM- ifl^l ^13^^ 9m^^ ^o]S. 37fl^ ^til*>Ji, ^7l 

^11^^ titflM-sf ^12^^ <y:Bfli4» ^11^^ ^w-^S., ^7] ^]2^^ 9m^s>\- 
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^71 ;^ll^^ ^>Eflq- H-i-* L7flfi] WlH^l- ^71 

L7flSl HlBH- ^^-^ ^2:3^H >^ll^S ^^"i ^ ^12^S 

^o^7l ^]2^^ 9}^]M =lM-^ ^ L7fl^ HlS^l: 

<a^*>Jl, ^7] IE 4=- L7flSl Wl^^S- z]-Z)-^ >^7l ^2: €2:*>«^ ^IS^S 

^1 ^ ^14^S ^^IS #^^>^ ^^j^, 

ifl^l ;5ll4^S ^J'i'i* ^ i^lel ^^1^1 ^<H£ ^\^^ ^2: ^11 

;Hll:a^ ^'i^* ^7] ;^ll^^ -i-^ ^Ai^i-^s. ;^lo^^V:iL, ^7] ;H12^^ 

A]ig<g4 ^13^^ 7}^^}^ ^124^^ ^«fl ^^^>H^ ^l^^>:ii, ^7l 

^7l . 
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^2: 43^1^ ^2: 711^71- 47]\<U ^7] ^l3^S -^^^^4 
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^ -y^^^ ^^^--^Hl tfl^B^i ^d^^^ ^^1^ ^^^^ ^J^^S. 

^SB><:^ ^^UrS. #^^>^ M7fl5^ €2:71-1: 

^7l M7ll^ €^7ll-ollA-l #^*>^ €S ^'Sll-ol >^7l ^fl^ ^^^7l<HlAl ^fl^ 

^^tt ^Hm* ^^5]^^ 7po^ ^1-71 ^A] Alig<gs.^ 7}^] 

711- 5L^^^ ^^^s. ^7] ^n. 

I^j^^J- 16] 

^7] €^711- ^7l M7ll^ €2:71-1- Z^-Z^-oflA^ ^^^<^1 cflSfl 

^7l ^^51^ €2: ^^^^ 7ll^« -g-<atb 711=^- ^'U^}^] 711^5. ^^^^ ^ 
^^S. ^V7l ^^1. 
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^71 ^^7lo1lA-1 7V^^V S.^ ^a. Z^-z^ofl cfl*]] nisi 

^S. ^2i^}<^ M7ll^ ^^MrS #^^>^ 
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